
US 20020045613A1 

(12) Patent Application Publication (10) Pub. No.: US 2002/0045613 A1 
(19) United States 

Pauls et al. (43) Pub. Date: Apr. 18, 2002 

(54) l-AROYL-PIPERIDINYL BENZAMIDINES 

(76) Inventors: Heinz Pauls, Flemington, NJ (US); 
Yong Gong, BridgeWater, NJ (US); 
Julian Level], Summit, NJ (US); Peter 
Astles, Kent (GB); Paul R. Eastwood, 
Essex (GB) 

Correspondence Address: 
AVENTIS PHARMACEUTICALS, INC. 
PATENTS DEPARTMENT 
ROUTE 202-206, PO. BOX 6800 
BRIDGEWATER, NJ 08807-0800 (US) 

(21) Appl. No.: 09/841,417 

(22) Filed: Apr. 24, 2001 

Related US. Application Data 

(63) Non-provisional of provisional application No. 
60/200,066, ?led on Apr. 27, 2000. 

(30) Foreign Application Priority Data 

Jul. 27, 2000 (GB) ....................................... .. 00183061 

Publication Classi?cation 

(51) Int. C1.7 ..................... .. A61K 31/551; A61K 31/55; 
A61K 31/495; A61K 31/496; 

A61K 31/445 
(52) us. Cl. ............ .. 514/210.18; 514/218; 514/217.03; 

514/217.11; 514/252.13; 514/255.01; 
514/317; 514/326; 514/422; 
514/423; 540/575; 540/598; 
540/607; 544/360; 546/207; 
546/226; 544/386; 548/530 

(57) ABSTRACT 
This invention relates to compounds of formula 

R1 (R31 

U R3 

Which inhibit Factor Xa or tryptase, to pharmaceutical 
compositions containing the compounds, and to the use of 
the compounds for the treatment of patients suffering from 
conditions Which can be ameliorated by the administration 
of an inhibitor of Factor Xa or tryptase. 
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l-AROYL-PIPERIDINYL BENZAMIDINES 

DOMESTIC PRIORITY CLAIM 

[0001] This application claims the bene?t under 35 U.S.C. 
§ 119(e) of US. Provisional Application No. 60/200,066 
?led on Apr. 27, 2000, Which is hereby incorporated by 
reference in its entirety. 

FIELD OF THE INVENTION 

[0002] The compounds of formula I exhibit useful phar 
macological activity and accordingly are incorporated into 
pharmaceutical compositions and used in the treatment of 
patients suffering from certain medical disorders. More 
especially, the compounds of formula I exhibit Factor Xa 
inhibitory activity and tryptase inhibitory activity. The 
present invention is directed to compounds of formula I, 
compositions containing compounds of formula I, and their 
use for treating a patient suffering from, or subject to, 
conditions Which can be ameliorated by the administration 
of an inhibitor of Factor Xa or an inhibitor of tryptase. 

[0003] Factor Xa is the penultimate enZyme in the coagu 
lation cascade. Both free factor Xa and factor Xa assembled 
in the prothrombinase complex (Factor Xa, Factor Va, 
calcium and phospholipid) are inhibited by compounds of 
formula I. Factor Xa inhibition is obtained by direct complex 
formation betWeen the inhibitor and the enZyme and is 
therefore independent of the plasma co-factor antithrombin 
III. Effective factor Xa inhibition is achieved by adminis 
tering the compounds either by oral administration, continu 
ous intravenous infusion, bolus intravenous administration 
or any other parenteral route such that it achieves the desired 
effect of preventing the factor Xa induced formation of 
thrombin from prothrombin. 

[0004] Anticoagulant therapy is indicated for the treat 
ment and dsprophylaxis of a variety of thrombotic condi 
tions of both the venous and arterial vasculature. In the 
arterial system, abnormal thrombus formation is primarily 
associated With arteries of the coronary, cerebral and periph 
eral vasculature. The diseases associated With thrombotic 
occlusion of these vessels principally include acute myocar 
dial infarction (AMI), unstable angina, thromboembolism, 
acute vessel closure associated With thrombolytic therapy 
and percutaneous transluminal coronary angioplasty 
(PTCA), transient ischemic attacks, stroke, intermittent 
claudication and bypass grafting of the coronary (CABG) or 
peripheral arteries. Chronic anticoagulant therapy may also 
be bene?cial in preventing the vessel luminal narroWing 
(restenosis) that often occurs folloWing PTCA and CABG, 
and in the maintenance of vascular access patency in long 
term hemodialysis patients. With respect to the venous 
vasculature, pathologic thrombus formation frequently 
occurs in the veins of the loWer extremities folloWing 
abdominal, knee and hip surgery (deep vein thrombosis, 
DVT). DVT further predisposes the patient to a higher risk 
of pulmonary thromboembolism. A systemic, disseminated 
intravascular coagulopathy (DIC) commonly occurs in both 
vascular systems during septic shock, certain viral infections 
and cancer. This condition is characteriZed by a rapid 
consumption of coagulation factors and their plasma inhibi 
tors resulting in the formation of life-threatening clots 
throughout the microvasculature of several organ systems. 
The indications discussed above include some, but not all, of 
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the possible clinical situations Where anticoagulant therapy 
is Warranted. Those experienced in this ?eld are Well aWare 
of the circumstances requiring either acute or chronic pro 
phylactic anticoagulant therapy. 

[0005] Tryptase is stored in mast cell secretory granules 
and is the major secretory protease of human mast cells. 
Tryptase has been implicated in a variety of biological 
processes, including degradation of vasodilating and bron 
chorelaxing neuropeptides (Caughey, et al., J. Pharmacol. 
Exp. Ther. 244:133-137 (1988); Franconi, et al., J. Pharma 
col. Exp. Ther. 248:947-951 (1988); and Tam, et al., Am. J. 
Respir. Cell Mol. Biol. 3:27-32 (1990)) and modulation of 
bronchial responsiveness to histamine (see SekiZaWa, et al., 
J. Clin. Invest. 83:175-179 (1989)). As a result, tryptase 
inhibitors may be useful as anti-in?ammatory agents (K 
Rice, P. A. Sprengler, Current Opinion in Drug Discovery 
and Development (1999) 2(5):463-474) particularly in the 
treatment of chronic asthma (M. Q. Zhang, H. Timmerman, 
Mediators In?amm (1997) 112:311-317) and may also be 
useful in treating or preventing allergic rhinitis (S. J. Wilson 
et al, Clin. Exp. Allergy (1998) 28:220-227), in?ammatory 
boWel disease (S. C. Bischoffet al, Histopathology (1996) 
281-13), psoriasis (A. Naukkarinen et al, Arch. Dermatol. 
Res. (1993) 285 :341-346), conjunctivitis (A. A. Irani et al, 
J. Allergy Clin. Immunol. (1990) 86: 34-40), atopic derma 
titis (A. Jarvikallio et al, Br. J. Dermatol. (1997) 136:871 
877), rheumatoid arthritis (L. C. TetloW et al, Ann. Rheum. 
Dis. (1998) 54:549-555), osteoarthritis (M. G. Buckley et al, 
J. Pathol. (1998) 186:67-74), gouty arthritis, rheumatoid 
spondylitis, and diseases of joint cartilage destruction. 

[0006] In addition, tryptase has been shoWn to be a potent 
mitogen for ?broblasts, suggesting its involvement in the 
pulmonary ?brosis in asthma and interstitial lung diseases 
(Ruoss et al., J. Clin. Invest. 88:493-499 (1991)). Therefore, 
tryptase inhibitors may be useful in treating or preventing 
?brotic conditions (J. A. Cairns, A. F. Walls, J. Clin. Invest. 
(1997) 99:1313-1321) for example, ?brosis, sceleroderma, 
pulmonary ?brosis, liver cirrhosis, myocardial ?brosis, neu 
ro?bromas and hypertrophic scars. 

[0007] Additionally, tryptase inhibitors may be useful in 
treating or preventing myocardial infarction, stroke, angina 
and other consequences of atherosclerotic plaque rupture 
(M. JeZiorska et al, J. Pathol. (1997) 182:115-122). Tryptase 
has also been discovered to activate prostromelysin Which in 
turn activates collagenase, thereby initiating the destruction 
of cartilage and periodontal connective tissue, respectively. 
Therefore, tryptase inhibitors could be useful in the treat 
ment or prevention of arthritis, periodontal disease, diabetic 
retinopathy, and tumor groWth J. Beil et al, Exp. 
Hematol. (1198) 26:158-169). Also, tryptase inhibitors may 
be useful in the treatment of anaphylaxis (L. B. SchWarZ et 
al, J. Clin. Invest. (1995) 96:2702-2710), multiple sclerosis 
(M. Steinhoffet al, Nat. Med. (N. Y.) (2000) 6(2):151-158), 
peptic ulcers and syncytial viral infections. 

[0008] Mast cell mediated in?ammatory conditions, in 
particular asthma, are a groWing public health concern. 
Asthma is frequently characteriZed by progressive develop 
ment of hyper-responsiveness of the trachea and bronchi to 
both immunospeci?c allergens and generaliZed chemical or 
physical stimuli, Which lead to the onset of chronic in?am 
mation. Leukocytes containing IgE receptors, notably mast 
cells and basophils, are present in the epithelium and under 
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lying smooth muscle tissues of bronchi. These leukocytes 
initially become activated by binding of speci?c inhaled 
antigens to the IgE receptors and then release a number of 
chemical mediators. For example, degranulation of mast 
cells leads to the release of proteoglycans, peroxidase, 
arylsulfatase B, tryptase and chymase, Which results in 
bronchiole constriction. 

SUMMARY OF THE INVENTION 

[0009] This invention is directed to a compound of for 
mula I: 

(I) 
R1 

Xb ZCN 

[0010] Wherein: 

[0011] Z is a carbon or nitrogen atom; 

I 
I 

I 

Z C N 

[0012] is a 4 to 7-membered aZaheterocyclyl or a 4 to 
7-membered aZaheterocyclenyl group; :is a single or 
double bond, provided that When Z is a nitrogen atom then 
:is a single bond; 

[0013] is an aryl group, a monocyclic heteroaryl group, or 
a bicyclic aZaheteroaryl group Which includes a ?rst proXi 
mal ring that is attached to the 

I 
I 

I 

Z C N 

[0014] moiety and a ring distal to said ?rst ring, said distal 
ring including at least one nitrogen atom; R1 is hydrogen, 
—CH2OR12, —CH2SR12, —CO2R13, -—C(O)R13, or 
—CONR13R13; R2 is hydrogen, alkyl, aralkyl, aralkenyl, 
aralkynyl, heteroaralkyl, heteroaralkenyl, heteroaralkynyl, 
hydroXy, hydroXyalkyl, alkoXy, aryloXy, aralkoXy, acyl, 
aroyl, halo, nitro, cyano, carboXy, alkoXycarbonyl, aryloX 
yearbonyl, aralkoXycarbonyl, alkylsulfonyl, arylsulfonyl, 
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heteroarylsulfonyl, alkylsul?nyl, arylsul?nyl, heteroaryl 
sul?nyl, alkylthio, arylthio, heteroarylthio, aralkylthio, het 
eroaralkylthio, Y1Y2N—, Y1Y2N-alkyl—, Y1Y2NCO— or 
Y1Y2NSO2—; 
[0015] R3 is cycloalkyl, cycloalkenyl, heterocyclyl, het 
erocyclenyl, fused arylcycloalkyl, fused heteroarylcy 
cloalkyl, fused arylcycloalkenyl, fused heteroarylcycloalk 
enyl, fused arylheterocyclyl, fused heteroarylheterocyclyl, 
fused arylheterocyclenyl, fused heteroarylheterocyclenyl, 
aryl, fused cycloalkenylaryl, fused cycloalkylaryl, fused 
heterocyclylaryl, fused heterocyclenylaryl, heteroaryl, fused 
cycloalkylheteroaryl, fused cycloalkenylheteroaryl, fused 
heterocyclenylheteroaryl, fused heterocyclylheteroaryl; Xa, 
Xb, Xc are independently selected from hydrogen, 
R4R5N—, (hydroXy)HN—, (alkoXy)HN—, R6O—, 
R4R5NCO—, R4R5NSO2—, R6CO—, halo, cyano, nitro, 
R7(O)C(CH2)q—, and 

[0016] and When 

[0017] is a bicyclic heteroaryl group, then Xc is a sub 
stituent that is at the alpha position With respect to a nitrogen 
atom of said distal ring of 

[0018] and Xc is selected from the group consisting of H, 
hydroXy and H2N—, (optionally substituted loWer alkyl)HN 
(hydroXy)HN—, and (alkoXy)HN—; 

[0019] R4 and R5 are independently H or optionally 
substituted loWer alkyl, or one of R4 and R5 is H and the 
other of R4 and R5 is R7(O)CCH2— or loWer acyl; 

[0020] R6 is H, optionally substituted loWer alkyl, loWer 
acyl or R7(O)CCH2—; 

[0021] R7 is H, optionally substituted loWer alkyl, 
alkoXy or hydroXy; 

[0022] R8 and R9 taken together are=N1O; 

[0023] R10 is hydrogen, R11O2C—, R1 O—, HO—, 
cyano, R11CO—, HCO—, loWer alkyl, nitro, or 
Y1aY2aN_; 

[0024] R11 is alkyl, aralkyl, or heteroaralkyl; 
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[0025] R12 is hydrogen, lower alkyl, aryl (lower alkyl), 
heteroaryl (lower alkyl), lower acyl, aroyl, or heter 
aroyl; 

[0026] 
[0027] Y1 and Y2 are independently hydrogen, alkyl, 

aryl, and aralkyl, or where the substituent is Y1Y2N— 
or YlYzN-alkyl- then one of Y1 and Y2 is acyl or aroyl 
and the other of Y1 and Y2 is hydrogen, alkyl, aryl, or 
aralkyl; 

[0028] Y1'‘) and Yzaare independently hydrogen or alkyl; 

[0029] n is 1,2,3, or 4; or 

[0030] a pharmaceutically acceptable salt thereof, an 
N-oXide thereof, a hydrate thereof or a solvate thereof. 

R13 is hydrogen or lower alkyl; 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0031] As used above, and throughout the description of 
the invention, the following terms, unless otherwise indi 
cated, shall be understood to have the following meanings: 

[0032] De?nitions 

[0033] 
[0034] “Effective amount” is meant to describe an amount 
of compound of the present invention effective in inhibiting 
Factor Xa or tryptase and thus producing the desired thera 
peutic effect. 

[0035] “Alkyl” means an aliphatic hydrocarbon group 
which may be straight or branched having about 1 to about 
15 carbon atoms in the chain. Preferred alkyl groups have 1 
to about 12 carbon atoms in the chain. Branched means that 
one or more lower alkyl groups such as methyl, ethyl or 
propyl are attached to a linear alkyl chain. “Lower alkyl” 
means about 1 to about 6 carbon atoms in the chain which 
may be straight or branched. The alkyl group may be 
substituted by one or more halo, cycloalkyl or cycloalkenyl. 
Representative alkyl groups include methyl, ?uoromethyl, 
di?uoromethyl, tri?uoromethyl, cyclopropylmethyl, cyclo 
pentylmethyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl, 
n-pentyl, 3-pentyl, heptyl, octyl, nonyl, decyl and dodecyl. 

[0036] “Alkenyl” means an aliphatic hydrocarbon group 
containing a carbon-carbon double bond and which may be 
straight or branched having about 2 to about 15 carbon 
atoms in the chain. Preferred alkenyl groups have 2 to about 
12 carbon atoms in the chain; and more preferably about 2 
to about 6 carbon atoms in the chain. Branched means that 
one or more lower alkyl groups such as methyl, ethyl or 
propyl are attached to a linear alkenyl chain. “Lower alk 
enyl” means about 2 to about 4 carbon atoms in the chain 
which may be straight or branched. The alkenyl group may 
be substituted by one or more halo. Representative alkenyl 
groups include ethenyl, propenyl, n-butenyl, i-butenyl, 
3-methylbut-2-enyl, n-pentenyl, heptenyl, octenyl and dece 
nyl. 
[0037] “Alkynyl” means an aliphatic hydrocarbon group 
containing a carbon-carbon triple bond and which may be 
straight or branched having about 2 to about 15 carbon 
atoms in the chain. Preferred alkynyl groups have 2 to about 
12 carbon atoms in the chain; and more preferably about 2 
to about 4 carbon atoms in the chain. Branched means that 

“Patient” includes both human and other mammals. 
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one or more lower alkyl groups such as methyl, ethyl or 
propyl are attached to a linear alkynyl chain. “Lower alky 
nyl” means about 2 to about 4 carbon atoms in the chain 
which may be straight or branched. Representative alkynyl 
groups include ethynyl, propynyl, n-butynyl, 2-butynyl, 
3-methylbutynyl, n-pentynyl, heptynyl, octynyl and decy 
nyl. 

[0038] “Cycloalkyl” means a non-aromatic mono- or mul 
ticyclic ring system of about 3 to about 10 carbon atoms, 
preferably of about 5 to about 10 carbon atoms. Preferred 
cycloalkyl rings contain about 5 to about 6 ring atoms. The 
cycloalkyl is optionally substituted with one or more “ring 
system substituents” which may be the same or different, 
and are as de?ned herein. Representative monocyclic 
cycloalkyl include cyclopentyl, cycloheXyl, cycloheptyl, 
and the like. Representative multicyclic cycloalkyl include 
1-decalin, norbornyl, adamantyl, and the like. 

[0039] “Cycloalkenyl” means a non-aromatic mono- or 
multicyclic ring system of about 3 to about 10 carbon atoms, 
preferably of about 5 to about 10 carbon atoms which 
contains at least one carbon-carbon double bond. Preferred 
cycloalkylene rings contain about 5 to about 6 ring atoms. 
The cycloalkenyl is optionally substituted with one or more 
“ring system substituents” which may be the same or 
different, and are as de?ned herein. Representative mono 
cyclic cycloalkenyl include cyclopentenyl, cycloheXenyl, 
cycloheptenyl, and the like. A representative multicyclic 
cycloalkenyl is norbornylenyl. 

[0040] “Heterocyclenyl” means a non-aromatic monocy 
clic or multicyclic ring system of about 3 to about ring 
atoms, preferably about 5 to about 10 ring atoms, in which 
one or more of the atoms in the ring system is/are element(s) 
other than carbon, for eXample nitrogen, oXygen or sulfur 
atoms, and which contains at least one carbon-carbon double 
bond or carbon-nitrogen double bond. Preferred hetero 
cyclenyl rings contain about 5 to about 6 ring atoms. The 
pre?X aZa, oXa or thia before heterocyclenyl means that at 
least a nitrogen, oxygen or sulfur atom respectively is 
present as a ring atom. The heterocyclenyl is optionally 
substituted by one or more ring system substituents, wherein 
“ring system substituent” is as de?ned herein. The nitrogen 
or sulphur atom of the heterocyclenyl is optionally oXidiZed 
to the corresponding N-oXide, S-oXide or S,S-dioXide. Rep 
resentative monocyclic aZaheterocyclenyl groups include 
1,2,3,4-tetrahydropyridine, 1,2-dihydropyridyl, 1,4-dihy 
dropyridyl, 1,2,3,6-tetrahydropyridine, 1,4,5,6-tetrahydro 
pyrimidine, 2-pyrrolinyl, 3-pyrrolinyl, 2-imidaZolinyl, 
2-pyraZolinyl, and the like. Representative oXaheterocycle 
nyl groups include 3,4-dihydro-2H-pyran, dihydrofuranyl, 
?uorodihydrofuranyl, and the like. A representative multi 
cyclic oXaheterocyclenyl group is 7-oXabicyclo[2.2.1]hep 
tenyl. Representative monocyclic thiaheterocyclenyl rings 
include dihydrothiophenyl, dihydrothiopyranyl, and the like 

[0041] “Heterocyclyl” means a non-aromatic saturated 
monocyclic or multicyclic ring system of about 3 to about 10 
ring atoms, preferably about 5 to about 10 ring atoms, in 
which one or more of the atoms in the ring system is/are 
element(s) other than carbon, for eXample nitrogen, oxygen 
or sulfur. Preferred heterocyclyls contain about 5 to about 6 
ring atoms. The pre?X aZa, oXa or thia before heterocyclyl 
means that at least a nitrogen, oXygen or sulfur atom 
respectively is present as a ring atom. The heterocyclyl is 
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optionally substituted by one or more “ring system substitu 
ents” Which may be the same or different, and are as de?ned 
herein. The nitrogen or sulphur atom of the heterocyclyl is 
optionally oxidized to the corresponding N-oXide, S-oXide 
or S,S-dioXide. Representative monocyclic heterocyclyl 
rings include piperidyl, pyrrolidinyl, piperaZinyl, morpholi 
nyl, thiomorpholinyl, thiaZolidinyl, 1,3-dioXolanyl, 1,4-di 
oXanyl, tetrahydrofuranyl, tetrahydrothiophenyl, tetrahy 
drothiopyranyl, and the like. 

[0042] “Aryl” means an aromatic monocyclic or multicy 
clic ring system of 6 to about 14 carbon atoms, preferably of 
about 6 to about 10 carbon atoms. The aryl is optionally 
substituted With one or more “ring system substituents” 
Which may be the same or different, and are as de?ned 
herein. Representative aryl groups include phenyl and naph 
thyl. 
[0043] “Heteroaryl” means an aromatic monocyclic or 
multicyclic ring system of about 5 to about 14 ring atoms, 
preferably about 5 to about 10 ring atoms, in Which one or 
more of the atoms in the ring system is/are element(s) other 
than carbon, for eXample nitrogen, oXygen or sulfur. Pre 
ferred heteroaryls contain about 5 to about 6 ring atoms. The 
“heteroaryl” is optionally substituted by one or more “ring 
system substituents” Which may be the same or different, 
and are as de?ned herein. The pre?X aZa, oXa or thia before 
heteroaryl means that at least a nitrogen, oxygen or sulfur 
atom respectively is present as a ring atom. Anitrogen atom 
of a heteroaryl is optionally oXidiZed to the corresponding 
N-oXide. Representative heteroaryls include pyraZinyl, fura 
nyl, thienyl, pyridyl, pyrimidinyl, isoXaZolyl, isothiaZolyl, 
oXaZolyl, thiaZolyl, pyraZolyl, furaZanyl, pyrrolyl, pyraZolyl, 
triaZolyl, 1,2,4-thiadiaZolyl, pyraZinyl, pyridaZinyl, quinoX 
alinyl, phthalaZinyl, imidaZo[1,2-a]pyridine, imidaZo[2,1-b] 
thiaZolyl, benZofuraZanyl, indolyl, aZaindolyl, benZimida 
Zolyl, benZothienyl, quinolinyl, imidaZolyl, thienopyridyl, 
quinaZolinyl, thienopyrimidyl, pyrrolopyridyl, imidaZopy 
ridyl, isoquinolinyl, benZoaZaindolyl, 1,2,4-triaZinyl, ben 
ZothiaZolyl and the like. 

[0044] “Fused arylcycloalkenyl” means a radical derived 
from a fused aryl and cycloalkenyl as de?ned herein by 
removal of hydrogen atom from the cycloalkenyl portion. 
Preferred fused arylcycloalkenyls are those Wherein aryl is 
phenyl and the cycloalkenyl consists of about 5 to about 6 
ring atoms. The fused arylcycloalkenyl is optionally substi 
tuted by one or more ring system substituents, Wherein “ring 
system substituent” is as de?ned herein. Representative 
fused arylcycloalkenyl include 1,2-dihydronaphthylene, 
indene, and the like, in Which the bond to the parent moiety 
is through a non-aromatic carbon atom. 

[0045] “Fused cycloalkenylaryl” means a radical derived 
from a fused arylcycloalkenyl as de?ned herein by removal 
of hydrogen atom from the aryl portion. Representative 
fused cycloalkenylaryl are as described herein for a fused 
arylcycloalkenyl, eXcept that the bond to the parent moiety 
is through an aromatic carbon atom. 

[0046] “Fused arylcycloalkyl” means a radical derived 
from a fused aryl and cycloalkyl as de?ned herein by 
removal of a hydrogen atom from the cycloalkyl portion. 
Preferred fused arylcycloalkyls are those Wherein aryl is 
phenyl and the cycloalkyl consists of about 5 to about 6 ring 
atoms. The fused arylcycloalkyl is optionally substituted by 
one or more ring system substituents, Wherein “ring system 
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substituent” is as de?ned herein. Representative fused aryl 
cycloalkyl includes 1,2,3,4-tetrahydronaphthyl, and the like, 
in Which the bond to the parent moiety is through a non 
aromatic carbon atom. 

[0047] “Fused cycloalkylaryl” means a radical derived 
from a fused arylcycloalkyl as de?ned herein by removal of 
a hydrogen atom from the aryl portion. Representative fused 
cycloalkylaryl are as described herein for a fused arylcy 
cloalkyl radical, eXcept that the bond to the parent moiety is 
through an aromatic carbon atom. 

[0048] “Fused arylheterocyclenyl” means a radical 
derived from a fused aryl and heterocyclenyl as de?ned 
herein by removal of a hydrogen atom from the heterocycle 
nyl portion. Preferred fused arylheterocyclenyls are those 
Wherein aryl is phenyl and the heterocyclenyl consists of 
about 5 to about 6 ring atoms. The pre?X aZa, oXa or thia 
before the heterocyclenyl portion of the fused arylhetero 
cyclenyl means that at least a nitrogen, oXygen or sulfur 
atom respectively is present as a ring atom. The fused 
arylheterocyclenyl is optionally substituted by one or more 
ring system substituents, Wherein “ring system substituent” 
is as de?ned herein. The nitrogen or sulphur atom of the 
heterocyclenyl portion of the fused arylheterocyclenyl is 
optionally oXidiZed to the corresponding N-oXide, S-oXide 
or S,S-dioXide. Representative fused arylheterocyclenyl 
include 3H-indolinyl, 1H-2-oXoquinolyl, 2H-1-oXoiso 
quinolyl, 1,2-dihydroquinolinyl, 3,4-dihydroquinolinyl, 1,2 
dihydroisoquinolinyl, 3,4-dihydroisoquinolinyl, and the 
like, in Which the bond to the parent moiety is through a 
non-aromatic carbon atom. 

[0049] “Fused heterocyclenylaryl” means a radical 
derived from a fused arylheterocyclenyl as de?ned herein by 
removal of a hydrogen atom from the aryl portion. Repre 
sentative fused heterocyclenylaryl are as de?ned herein for 
a fused arylheterocyclenyl radical, eXcept that the bond to 
the parent moiety is through an aromatic carbon atom. 

[0050] “Fused arylheterocyclyl” means a radical derived 
from a fused aryl and heterocyclyl as de?ned herein by 
removal of a hydrogen atom from the heterocyclyl portion. 
Preferred fused arylheterocyclyls are those Wherein aryl is 
phenyl and the heterocyclyl consists of about 5 to about 6 
ring atoms. The pre?X aZa, oXa or thia before heterocyclyl 
means that at least a nitrogen, oXygen or sulfur atom 
respectively is present as a ring atom. The fused arylhetero 
cyclyl is optionally substituted by one or more ring system 
substituents, Wherein “ring system substituent” is as de?ned 
herein. The nitrogen or sulphur atom of the heterocyclyl 
portion of the fused arylheterocyclyl is optionally oXidiZed 
to the corresponding N-oXide, S-oXide or S,S-dioXide. Rep 
resentative preferred fused arylheterocyclyl ring systems 
include phthalimide, 1,4-benZodioXane, indolinyl, 1,2,3,4 
tetrahydroisoquinoline, 1,2,3,4-tetrahydroquinoline, 1H-2, 
3-dihydroisoindolyl, 2,3-dihydrobenZ[f]isoindolyl, 1,2,3,4 
tetrahydrobenZ[g]isoquinolinyl, and the like, in Which the 
bond to the parent moiety is through a non-aromatic carbon 
atom. 

[0051] “Fused heterocyclylaryl” means a radical derived 
from a fused aryheterocyclyl as de?ned herein by removal of 
a hydrogen atom from the heterocyclyl portion. Represen 
tative preferred fused heterocyclylaryl ring systems are as 
described for fused arylheterocyclyl, eXcept that the bond to 
the parent moiety is through an aromatic carbon atom. 
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[0052] “Fused heteroarylcycloalkenyl” means a radical 
derived from a fused heteroaryl and cycloalkenyl as de?ned 
herein by removal of a hydrogen atom from the cycloalkenyl 
portion. Preferred fused heteroarylcycloalkenyls are those 
Wherein the heteroaryl and the cycloalkenyl each contain 
about 5 to about 6 ring atoms. The pre?x aZa, oXa or thia 
before heteroaryl means that at least a nitrogen, oxygen or 
sulfur atom respectively is present as a ring atom. The fused 
heteroarylcycloalkenyl is optionally substituted by one or 
more ring system substituents, Wherein “ring system sub 
stituent” is as de?ned herein. The nitrogen atom of the 
heteroaryl portion of the fused heteroarylcycloalkenyl is 
optionally oXidiZed to the corresponding N-oXide. Repre 
sentative fused heteroarylcycloalkenyl include 5,6-dihydro 
quinolyl, 5,6-dihydroisoquinolyl, 5,6-dihydroquinoXalinyl, 
5,6-dihydroquinaZolinyl, 4,5-dihydro- 1H-benZimidaZolyl, 
4,5-dihydrobenZoXaZolyl, and the like, in Which the bond to 
the parent moiety is through a non-aromatic carbon atom. 

[0053] “Fused cycloalkenylheteroaryl” means a radical 
derived from a fused heteroarylcycloalkenyl as de?ned 
herein by removal of a hydrogen atom from the heteroaryl 
portion. Representative fused cycloalkenylheteroaryl are as 
described herein for fused heteroaylcycloalkenyl, eXcept 
that the bond to the parent moiety is through an aromatic 
carbon atom. 

[0054] “Fused heteroarylcycloalkyl” means a radical 
derived from a fused heteroaryl and cycloalkyl as de?ned 
herein by removal of a hydrogen atom from the cycloalkyl 
portion. Preferred fused heteroarylcycloalkyls are those 
Wherein the heteroaryl thereof consists of about 5 to about 
6 ring atoms and the cycloalkyl consists of about 5 to about 
6 ring atoms. The pre?X aZa, oXa or thia before heteroaryl 
means that at least a nitrogen, oXygen or sulfur atom is 
present respectively as a ring atom. The fused heteroaryl 
cycloalkyl is optionally substituted by one or more ring 
system substituents, Wherein “ring system substituent” is as 
de?ned herein. The nitrogen atom of the heteroaryl portion 
of the fused heteroarylcycloalkyl is optionally oXidiZed to 
the corresponding N-oXide. Representative fused heteroaryl 
cycloalkyl include 5,6,7,8-tetrahydroquinolinyl, 5,6,7,8-tet 
rahydroisoquinolyl, 5,6,7,8-tetrahydroquinoXalinyl, 5,6,7,8 
tetrahydroquinaZolyl, 4,5,6,7-tetrahydro-1H 
-benZimidaZolyl, 4,5,6,7-tetrahydrobenZoXaZolyl, 1H-4 
oXa-1,5-diaZanaphthalen-2-onyl, 1,3-dihydroimidiZole-[4, 
5]-pyridin-2-onyl, and the like, in Which the bond to the 
parent moiety is through a non-aromatic carbon atom. 

[0055] “Fused cycloalkylheteroaryl” means a radical 
derived from a fused heteroarylcycloalkyl as de?ned herein 
by removal of a hydrogen atom from the heteroaryl portion. 
Representative fused cycloalkylheteroaryl are as described 
herein for fused heteroarylcycloalkyl, eXcept that the bond to 
the parent moiety is through an aromatic carbon atom. 

[0056] “Fused heteroarylheterocyclenyl” means a radical 
derived from a fused heteroaryl and heterocyclenyl as 
de?ned herein by the removal of a hydrogen atom from the 
heterocyclenyl portion. Preferred fused heteroarylhetero 
cyclenyls are those Wherein the heteroaryl thereof consists 
of about 5 to about 6 ring atoms and the heterocyclenyl 
consists of about 5 to about 6 ring atoms. The pre?X aZa, oXa 
or thia before heteroaryl or heterocyclenyl means that at 
least a nitrogen, oXygen or sulfur atom is present respec 
tively as a ring atom. The fused heteroarylheterocyclenyl is 
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optionally substituted by one or more ring system substitu 
ents, Wherein “ring system substituent” is as de?ned herein. 
The nitrogen atom of the heteroaryl portion of the fused 
heteroarylheterocyclenyl is optionally oXidiZed to the cor 
responding N-oXide. The nitrogen or sulphur atom of the 
heterocyclenyl portion of the fused heteroarylheterocyclenyl 
is optionally oXidiZed to the corresponding N-oXide, S-oXide 
or S,S-dioXide. Representative fused heteroarylheterocycle 
nyl include 7,8-dihydro[1,7]naphthyridinyl, 1,2-dihydro[2, 
7]naphthyridinyl, 6,7-dihydro-3H-imidaZo[4,5-c]pyridyl, 
1,2-dihydro-1,S-naphthyridinyl, 1,2-dihydro-1,6-naphthy 
ridinyl, 1,2-dihydro-1,7-naphthyridinyl, 1,2-dihydro-1,8 
naphthyridinyl, 

[0057] 1,2-dihydro-2,6-naphthyridinyl, and the like, in 
Which the bond to the parent moiety is through a non 
aromatic carbon atom. 

[0058] “Fused heterocyclenylheteroaryl” means a radical 
derived from a fused heteroarylheterocyclenyl as de?ned 
herein by the removal of a hydrogen atom from the het 
eroaryl portion. Representative fused heterocyclenylhet 
eroaryl are as described herein for fused heteroarylhetero 
cyclenyl, eXcept that the bond to the parent moiety is 
through an aromatic carbon atom. 

[0059] “Fused heteroarylheterocyclyl” means a radical 
derived from a fused heteroaryl and heterocyclyl as de?ned 
herein, by removal of a hydrogen atom from the heterocyclyl 
portion. Preferred fused heteroarylheterocyclyls are those 
Wherein the heteroaryl thereof consists of about 5 to about 
6 ring atoms and the heterocyclyl consists of about 5 to 
about 6 ring atoms. The pre?X aZa, oXa or thia before the 
heteroaryl or heterocyclyl portion of the fused heteroaryl 
heterocyclyl means that at least a nitrogen, oXygen or sulfur 
atom respectively is present as a ring atom. The fused 
heteroarylheterocyclyl is optionally substituted by one or 
more ring system substituents, Wherein “ring system sub 
stituent” is as de?ned herein. The nitrogen atom of the 
heteroaryl portion of the fused heteroarylheterocyclyl is 
optionally oXidiZed to the corresponding N-oXide. The nitro 
gen or sulphur atom of the heterocyclyl portion of the fused 
heteroarylheterocyclyl is optionally oXidiZed to the corre 
sponding N-oXide, S-oXide or S,S-dioXide. Representative 
fused heteroarylheterocyclyl include 2,3-dihydro-1H pyrrol 
[3,4-b]quinolin-2-yl, 1,2,3,4-tetrahydrobenZ [b][1,7]naph 
thyridin-2-yl, 1,2,3,4-tetrahydrobenZ [b][1,6]naphthyridin 
2-yl, 1,2,3,4-tetrahydro-9H-pyrido[3,4-b]indol-2yl, 1,2,3,4 
tetrahydro-9H-pyrido[4,3-b]indol-2yl, 2,3,-dihydro-1H 
pyrrolo[3,4-b]indol-2-yl, 1H-2,3,4,5-tetrahydroaZepino[3,4 
b]indol-2-yl, 1H-2,3,4,5-tetrahydroaZepino[4,3-b]indol-3 
yl, 1H-2,3,4,5-tetrahydroaZepino[4,5-b]indol-2 yl, 5,6,7,8 
tetrahydro[l,7]napthyridinyl, 1,2,3,4-tetrhydro[2,7] 
naphthyridyl, 2,3-dihydro[1,4]dioXino[2,3-b]pyridyl, 2,3 
dihydro[1,4]dioXino[2,3-b]pyridyl, 3,4-dihydro-2H-1-oxa 
[4,6]diaZanaphthalenyl, 4,5,6,7-tetrahydro-3H-imidaZo[4,5 
c]pyridyl, 6,7-dihydro[5,8]diaZanaphthalenyl, 1,2,3,4 
tetrahydro[1,5] napthyridinyl, 1,2,3,4-tetrahydro[1,6] 
napthyridinyl, 1,2,3,4-tetrahydro[1,7]napthyridinyl, 1,2,3,4 
tetrahydro[l,8]napthyridinyl, 1,2,3,4-tetrahydro[2,6] 
napthyridinyl, and the like, in Which the bond to the parent 
moiety is through a non-aromatic carbon atom. 

[0060] “Fused heterocyclylheteroaryl” means a radical 
derived from a fused heteroarylheterocyclyl as de?ned 
herein, by removal of a hydrogen atom from the heteroaryl 
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portion. Representative fused heterocyclylheteroaryl are as 
described herein for fused heterarylheterocyclyl, except that 
the bond to the parent moiety is through an aromatic carbon 
atom. 

[0061] “Aralkyl” means an aryl-alkyl- group in Which the 
aryl and alkyl are as previously described. Preferred aralkyls 
contain a loWer alkyl moiety. Representative aralkyl groups 
include benZyl, 2-phenethyl and naphthlenernethyl. 

[0062] “Aralkenyl” means an aryl-alkenyl- group in Which 
the aryl and alkenyl are as previously described. Preferred 
aralkenyls contain a loWer alkenyl rnoiety. Representative 
aralkenyl groups include 2-phenethenyl and 2-naphthylethe 
nyl. 

[0063] “Aralkynyl” means an aryl-alkynyl- group in 
Which the aryl and alkynyl are as previously described. 
Preferred aralkynyls contain a loWer alkynyl rnoiety. Rep 
resentative aralkynyl groups include phenacetylenyl and 
naphthylacetylenyl. 

[0064] “Heteroaralkyl” means an heteroaryl-alkyl- group 
in Which the heteroaryl and alkyl are as previously 
described. Preferred heteroaralkyls contain a loWer alkyl 
moiety. Representative aralkyl groups include pyridylrn 
ethyl, 2-(furan-3-yl)ethyl and quinolin-3-ylrnethyl. 

[0065] “Heteroaralkenyl” means an heteroaryl-alkenyl 
group in Which the heteroaryl and alkenyl are as previously 
described. Preferred heteroaralkenyls contain a loWer alk 
enyl rnoiety. Representative heteroaralkenyl groups include 
2-(pyrid-3-yl)ethenyl and 2-(quinolin-3-yl)ethenyl. 

[0066] “Heteroaralkynyl” means an heteroaryl-alkynyl 
group in Which the heteroaryl and alkynyl are as previously 
described. Preferred heteroaralkynyls contain a loWer alky 
nyl rnoiety. Representative heteroaralkynyl groups include 
pyrid-3-ylacetylenyl and quinolin-3-ylacetylenyl. 

[0067] “Hydroxyalkyl” means a HO-alkyl- group in Which 
alkyl is as previously de?ned. Preferred hydroXyalkyls con 
tain loWer alkyl. Representative hydroXyalkyl groups 
include hydroXyrnethyl and 2-hydroXyethyl. 

[0068] “Acyl” means an H—CO— or alkyl-CO— group 
in Which the alkyl group is as previously described. Pre 
ferred acyls contain a loWer alkyl. Representative acyl 
groups include forrnyl, acetyl, propanoyl, 2-rnethylpro 
panoyl, butanoyl and palrnitoyl. 

[0069] “Aroyl” means an aryl-CO— group in Which the 
aryl group is as previously described. Representative groups 
include benZoyl and 

[0070] 1- and 2-naphthoyl. 

[0071] “Heteroaroyl” means a heteroaryl-CO— group in 
Which the heteroaryl group is as previously described. 
Representative groups include nicotinoyl and pyrrol-2-yl 
carbonyl and 1- and 2-naphthoyl. 

[0072] “AlkoXy” means an alkyl-O— group in Which the 
alkyl group is as previously described. Representative 
alkoXy groups include rnethoXy, ethoXy, 

[0073] n-propoXy, i-propoXy, n-butoXy and heptoXy. 

[0074] “AryloXy” means an aryl-O— group in Which the 
aryl group is as previously described. Representative ary 
loXy groups include phenoXy and naphthoXy. 
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[0075] “Aralkyloxy” means an aralkyl-O— group in 
Which the aralkyl groups is as previously described. Repre 
sentative aralkyloXy groups include benZyloXy and 1- or 
2-naphthalenernethoXy. 
[0076] “Alkylthio” means an alkyl-S— group in Which the 
alkyl group is as previously described. Representative alky 
lthio groups include rnethylthio, ethylthio, i-propylthio and 
heptylthio. 
[0077] “Arylthio” means an aryl-S— group in Which the 
aryl group is as previously described. Representative 
arylthio groups include phenylthio and naphthylthio. 

[0078] “Aralkylthio” means an aralkyl-S— group in 
Which the aralkyl group is as previously described. A rep 
resentative aralkylthio group is benZylthio. 

[0079] “Y1Y2N—” means a substituted or unsubstituted 
amino group, Wherein Y1 and Y2 are independently hydro 
gen, alkyl, aryl, or aralkyl, or one of Y1 and Y2 is acyl or 
aroyl and the other of Y1 and Y2 is hydrogen, alkyl, aryl, and 
aralkyl. Representative groups include arnino (H2N—), 
rnethylarnino, ethylrnethylarnino, dirnethylarnino and 
diethylarnino. 
[0080] “Alkoxycarbonyl” means an alkyl-O—CO— 
group. Representative alkoXycarbonyl groups include rneth 
oXy- and ethoXycarbonyl. 

[0081] “AryloXycarbonyl” means an aryl-O—CO— 
group. Representative aryloXycarbonyl groups include phe 
noXy- and naphthoXycarbonyl. 

[0082] “AralkoXycarbonyl” means an aralkyl-O—CO— 
group. A representative aralkoXycarbonyl group is benZy 
loXycarbonyl. 
[0083] “Y1Y2NCO—” means a substituted or unsubsti 
tuted carbarnoyl group, Wherein Y1 and Y2 are indepen 
dently hydrogen, alkyl, aryl, or aralkyl. Representative 
groups are carbarnoyl (H2NCO—) and dirnethylarninocar 
barnoyl (Me2NCO—). 
[0084] “Y1Y2NSO2—” means a substituted or unsubsti 
tuted sulfarnoyl group, Wherein Y1 and Y2 are independently 
hydrogen, alkyl, aryl, or aralkyl. Representative groups are 
sulfarnoyl (H2NSO2—) and dirnethylsulfarnoyl 
(Me2NSO2—). 
[0085] “Alkylsulfonyl” means an alkyl-SO2— group. Pre 
ferred groups are those in Which the alkyl group is loWer 
alkyl. 
[0086] “Alkylsul?nyl” means an alkyl-SO— group. Pre 
ferred groups are those in Which the alkyl group is loWer 
alkyl. 
[0087] “Arylsulfonyl” means an aryl-SO2— group. 

[0088] “Arylsul?nyl” means an aryl-SO— group. 

[0089] “Halo” rneans ?uoro, chloro, brorno, or iodo. Pre 
ferred are ?uoro, chloro or brorno, and more preferred are 
?uoro or chloro. 

[0090] “Ring systern substituent” means a substituent 
attached Which optionally replaces hydrogen on an aromatic 
or non-arornatic ring system. Ring systern substituents are 
selected from the group consisting of aryl, heteroaryl, 
aralkyl, aralkenyl, aralkynyl, heteroaralkyl, heteroaralkenyl, 
heteroaralkynyl, hydroXy, hydroXyalkyl, alkoXy, aryloXy, 
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aralkoXy, acyl, aroyl, halo, nitro, cyano, carboXy, alkoXy 
carbonyl, aryloXycarbonyl, aralkoXycarbonyl, alkylsulfonyl, 
arylsulfonyl, heteroarylsulfonyl, alkylsul?nyl, arylsul?nyl, 
heteroarylsul?nyl, alkylthio, arylthio, heteroarylthio, aralky 
lthio, heteroaralkylthio, cycloalkyl, cycloalkenyl, heterocy 
clyl, heterocyclenyl, aryldiaZo, heteroaryldiaZo, amidino, 
Y1Y2N—, Y1Y2N-alkyl—, Y1Y2NCO— or Y1Y2NSO2—, 
wherein Y1 and Y2 are independently hydrogen, alkyl, aryl, 
aralkyl, or Y1Y2N—alkyl-; or Where the substituent is 
Y1Y2N— or YlYzN-alkyl- then one of Y1 and Y2 is acyl or 
aroyl and the other of Y1 and Y2 is hydrogen, alkyl, aryl, or 
aralkyl. When a ring system is saturated or partially satu 
rated, the “ring system substituent” further comprises meth 
ylene (H2C=), OX0 (O=) and thioXo (S=). 

[0091] “Solvate” means a physical association of a com 
pound of this invention With one or more solvent molecules. 
This physical association involves varying degrees of ionic 
and covalent bonding, including hydrogen bonding. In cer 
tain instances the solvate Will be capable of isolation, for 
example When one or more solvent molecules are incorpo 
rated in the crystal lattice of the crystalline solid. “Solvate” 
encompasses both solution-phase and isolable solvates. Rep 
resentative solvates include ethanolates, methanolates, and 
the like. “Hydrate” is a solvate Wherein the solvent mol 
ecule(s) is/are H20. 
[0092] “Prodrug” means a form of the compound of 
formula I suitable for administration to a patient Without 
undue toXicity, irritation, allergic response, and the like, and 
effective for their intended use, including ketal, ester and 
ZWaitterionic forms. A prodrug is transformed in vivo to 
yield the parent compound of the above formula, for 
eXample by hydrolysis in blood. A thorough discussion is 
provided in T. Higuchi and V. Stella, Pro-drugs as Novel 
Delivery Systems, Vol. 14 of the A. C. S. Symposium Series, 
and in EdWard B. Roche, ed., Bioreversible Carriers in Drug 
Design, American Pharmaceutical Association and Perga 
mon Press, 1987, both of Which are incorporated herein by 
reference. 

[0093] Preferred Embodiments 

[0094] A preferred embodiment of the invention is a 
method for treating a patient suffering from a disease state 
capable of being modulated by inhibiting tryptase activity 
comprising administering to said patient a pharmaceutically 
effective amount of a compound of formula I. 

[0095] Another preferred embodiment of the invention is 
a method for preventing and treating an in?ammatory dis 
eases associated With tryptase activity comprising adminis 
tering to said patient a pharmaceutically effective amount of 
a compound of formula I. 

[0096] Another preferred embodiment of the invention is 
a method for preventing and treating late phase bronchoc 
onstriction associated With chronic asthma comprising 
administering to said patient a pharmaceutically effective 
amount of a compound of formula I. 

[0097] Another preferred embodiment of the invention is 
a method for treating a patient suffering from a disease state 
capable of being modulated by inhibiting tryptase activity 
comprising administering to said patient a pharmaceutically 
effective amount of a compound of formula I, Wherein said 
disease state is selected from the group consisting of immu 
nomediated in?ammatory disorders associated With tryptase 
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activity, such as rheumatoid arthritis, osteoarthritis, gouty 
arthritis, rheumatoid spondylitis, diseases of joint cartilage 
destruction, ocular conjunctivitis, vernal conjunctivis, 
in?ammatory boWel disease, asthma, allergic rhinitis, and 
interstitial lung diseases. 

[0098] Another preferred embodiment of the invention is 
a method for treating a patient suffering from a disease state 
capable of being modulated by inhibiting tryptase activity 
comprising administering to said patient a pharmaceutically 
effective amount of a compound of formula I, Wherein said 
disease state is selected from the group consisting of ?brosis, 
sceleroderma, pulmonary ?brosis, liver cirrhosis, myocar 
dial ?brosis, neuro?bromas, hypertrophic scars, and various 
dermatological conditions, for eXample, atopic dermatitis 
and psoriasis. 

[0099] Another preferred embodiment of the invention is 
a method for treating a patient suffering from a disease state 
capable of being modulated by inhibiting tryptase activity 
comprising administering to said patient a pharmaceutically 
effective amount of a compound of formula I, Wherein said 
disease state is selected from the group consisting of myo 
cardial infarction, stroke, angina and other consequences of 
atherosclerotic plaque rupture; as Well as periodontal dis 
ease, diabetic retinopathy, tumor groWth, anaphylaXis, mul 
tiple sclerosis, peptic ulcers, and syncytial viral infections. 

[0100] Another preferred embodiment of the invention is 
a method of inhibiting tryptase activity comprising contact 
ing a tryptase inhibitory amount of a compound of formula 
I With a composition containing tryptase. 

[0101] Another preferred embodiment of the invention is 
a pharmaceutical composition comprising a pharmaceuti 
cally acceptable amount of the compound of formula I and 
a pharmaceutically acceptable carrier. 

[0102] Another preferred embodiment of the invention is 
a method of treating a patient suffering from a disease state 
capable of being modulated by inhibiting tryptase activity 
comprising administering to a patient, in need thereof, a 
compound of formula I or a pharmaceutically acceptable salt 
thereof, and optionally at least one compound selected from 
the group consisting of a [3-adrenergic agonist compound, an 
anti-in?ammatory corticosteroid compound, an anticholin 
ergics compound, and an anti-in?ammatory compound, or a 
pharmaceutically acceptable salt thereof, Wherein said 
[3-adrenergic agonist compound is selected from the group 
consisting of albuterol, terbutaline, formoterol, fenoterol, 
and prenaline; said anti-in?ammatory corticosteroid com 
pound is selected from the group consisting of beclometha 
sone, triamcinolone, ?urisolide, and deXamethasone; said 
anticholinergics compound is ipratropium bromide; and said 
anti-in?ammatory compound is selected from the group 
consiting of sodium cromoglycate and nedocromil sodium. 

[0103] Another further preferred embodiment of the 
invention is a pharmaceutical composition comprising a 
compound of formula I, and one or more of the folloWing: 
a [3-adrenergic agonist compound, an anti-in?ammatory 
corticosteroid compound, an anticholinergics compound, or 
an anti-in?ammatory compound, and a pharmaceutically 
acceptable carrier. 

[0104] Another further preferred embodiment of the 
invention is an aerosol composition for treating a patient 
suffering from a disease state capable of being modulated by 
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inhibiting tryptase activity comprising a compound of for 
mula I and an aerosoliZed pharmaceutically acceptable car 
rier or solution or dry powder. 

[0105] Another further preferred embodiment of the 
invention is a pharmaceutical kit for treating or preventing 
a a disease state capable of being modulated by inhibiting 
tryptase activity, said kit comprising a plurality of separate 
containers, Wherein at least one of said containers contains 
a compound of formula I and at least another of said 
containers contains one or more compounds selected from 
the group consisting of a [3-adrenergic agonist compound, an 
anti-in?ammatory corticosteroid compound, an anticholin 
ergics compound, and an anti-in?ammatory compound, and 
said containers optionally contain a pharmaceutical carrier. 

[0106] Another preferred embodiment of the invention is 
a method for treating a patient suffering from a disease state 
capable of being modulated by inhibiting production of 
Factor Xa comprising administering to said patient a phar 
maceutically effective amount of a compound of formula I. 

[0107] Another preferred embodiment of the invention is 
a method of inhibiting factor Xa comprising contacting a 
Factor Xa inhibitory amount of a compound of formula I 
With a composition containing Factor Xa. 

[0108] Another preferred embodiment of the invention is 
a method of inhibiting the formation of thrombin comprising 
contacting Factor Xa inhibitory amount of a compound of 
formula I With a composition containing Factor Xa. 

[0109] Another preferred embodiment of the invention is 
a method for treating a patient suffering from a physiological 
condition capable of being modulated by inhibiting produc 
tion of Factor Xa comprising administering to said patient a 
pharmaceutically effective amount of a compound of for 
mula I, Wherein the physiological condition is selected from 
the group consisting of venous vasculature, arterial vascu 
lature, abnormal thrombus formation, acute myocardial inf 
arction, unstable angina, thromboembolism, acute vessel 
closure associated With thrombolytic therapy, percutaneous 
transluminal coronary angioplasty, transient ischemic 
attacks, stroke, intermittent claudication or bypass grafting 
of the coronary or peripheral arteries, vessel luminal nar 
roWing, restenosis post coronary or venous angioplasty, 
maintenance of vascular access patency in long-term hemo 
dialysis patients, pathologic thrombus formation occurring 
in the veins of the loWer extremities folloWing abdominal, 
knee and hip surgery, a risk of pulmonary thromboembo 
lism, or disseminated systemic intravascular coagulopathy 
occurring in vascular systems during septic shock, certain 
viral infections and cancer. 

[0110] Another further preferred embodiment of the 
invention is a pharmaceutical composition comprising a 
compound of formula I, and one or more of the folloWing: 
a cardioprotective agent, a direct thrombin inhibitor, an 
anticoagulant, an antiplatelet agent or ?brinolytic agent, 
selected from: anti-coagulants such as Warfarin, heparin or 
loW molecular Weight heparin; synthetic pentasaccharides; 
anti-platelet agents such as aspirin, piroXicam or ticlopidine; 
direct thrombin inhibitors (e.g. boroarginine derivatives, 
hirudin or argatroban (Novastan®)); ?brinogen receptor 
antagonists; statins/?brates; or ?brinolytic agents (throm 
bolytic agents) such as tissue plasminogen activator, anis 
treplase (Eminase®), urokinase or streptokinase, Factor Xa 
inhibitors or Factor VIIa inhibitors; and a pharmaceutically 
acceptable carrier. 
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[0111] Another further preferred embodiment of the 
invention is a pharmaceutical kit for treating or preventing 
a disease state capable of being modulated by inhibiting 
Factor Xa activity, said kit comprising a plurality of separate 
containers, Wherein at least one of said containers contains 
a compound of formula I and at least another of said 
containers contains one or more compounds selected from 
the group consisting of a cardioprotective agent, a direct 
thrombin inhibitor, an anticoagulant, anantiplatelet or ?brin 
olytic agent, and said containers optionally contain a phar 
maceutical carrier. 

[0112] Apreferred compound aspect of the invention is the 
compound of formula I Wherein :is a single bond. 

[0113] Apreferred compound aspect of the invention is the 
compound of formula I Wherein :is a double bond. 

[0114] Apreferred compound aspect of the invention is the 
compound of formula I wherein X21 and Xb are hydrogen and 
X0 is selected from the group consisting of, R4R5N—, 
(hydroXy)HN—(alkoXy)HN—, R6O—, R4R5NCO—, 
R4R5NSO2—, R6CO—, halo, cyano, nitro 
R7(O)C(CH2)q—, and 

NRIO 

[0115] 
[0116] 
[0117] A further preferred compound aspect of the inven 
tion is the compound of formula I Wherein 

[0118] Z is a carbon atom; 

more preferably, X0 is 

and R10 is hydrogen, R1O—, or HO—. 

NRIO 

[0119] is a 6-membered aZaheterocyclyl or a 6-membered 
aZaheterocyclenyl group; and R1 and R2 are hydrogen. 

[0120] A further preferred compound aspect of the inven 
tion is the compound of formula I Wherein 

[0121] Z is a nitrogen atom; 

I 
I 

I 

ZCN 

[0122] is a 6-membered aZaheterocyclyl or a 6-membered 
aZaheterocyclenyl group; :is a single bond; and R1 and 
R2 are hydrogen. 

[0123] A further preferred compound aspect of the inven 
tion is the compound of formula I Wherein 
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[0124] Z is a nitrogen atom; 

I 
I 

I 

ZCN 

[0125] is a 6-membered aZaheterocyclyl or a 6-membered 
aZaheterocyclenyl group; :is a single bond; and R1 is 
selected from the group consisting of hydrogen —CH2OR12, 
—CH2SR12, —CO2R13, —C(O)R13 and —CONR13R13. 
[0126] A further preferred compound aspect of the inven 
tion is the compound of formula I Wherein Z is a carbon 
atom; 

/ 
I 

I 

Z C N 

[0127] is a 6-membered aZaheterocyclyl or a 6-membered 
aZaheterocyclenyl group; and R1 is selected from the group 
consisting of hydrogen —CH2OR12, —CH2SR12, 
—CO2R13, —C(O)R13 and —CONR13R13. 
[0128] A further preferred compound aspect of the inven 
tion is the compound of formula I Wherein Z is a carbon 
atom; 

I 
I 

I 

Z C N 

[0129] is a 6-membered aZaheterocyclenyl group; :is a 
double bond; and R1 and R2 are hydrogen. 

[0130] Apreferred compound aspect of the invention is a 
compound of formula I Wherein R3 is aryl, heteroaryl or 
heterocyclyl; more preferably, R3 is substituted phenyl. 

[0131] A further preferred compound aspect of the inven 
tion is a compound of formula I Wherein R3 is optionally 
substituted (phenyl substituted aralkyl), optionally substi 
tuted (heteroaryl substituted aralkyl), optionally substituted 
(phenyl substituted heteroaralkyl) or optionally substituted 
(heteroaryl substituted heteroaralkyl), (Wherein the term 
“optionally substituted” before the term in the parenthesis, 
denote that the phenyl, heteroaryl, aralkyl, or heteroaralkyl 
portions thereof could be further substituted as noted per 
their de?nitions). 
[0132] A further preferred compound aspect of the inven 
tion is a compound of formula I Wherein R3 is optionally 
substituted (phenyl substituted aralkenyl), optionally substi 
tuted (heteroaryl substituted aralkenyl), optionally substi 
tuted (phenyl substituted heteroaralkenyl) or optionally sub 
stituted (heteroaryl substituted heteroaralkenyl), (Wherein 
the term “optionally substituted” before the term in the 
parenthesis, denote that the phenyl, heteroaryl, aralkenyl or 
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heteroaralkenyl portions thereof could be further substituted 
as noted per their de?nitions). 

[0133] A further preferred compound aspect of the inven 
tion is a compound of formula I Wherein R3 is optionally 
substituted (phenyl substituted aralkynl), optionally substi 
tuted (heteroaryl substituted aralkynl), optionally substituted 
(phenyl substituted heteroaralkynl) or optionally substituted 
(heteroaryl substituted heteroaralkynl), (Wherein the term 
“optionally substituted” before the term in the parenthesis, 
denote that the phenyl, heteroaryl, aralkynl, heteroaralkynl 
portions thereof could be further substituted as noted per 

their de?nitions). 

[0134] Amore preferred compound aspect of the invention 
is a compound of formula I Wherein R3 is optionally sub 
stituted (phenyl substituted phenyl), optionally substituted 
(heteroaryl substituted phenyl), optionally substituted (phe 
nyl substituted heteroaryl) or optionally substituted (het 
eroaryl substituted heteroaryl), (Wherein the term “option 
ally substituted” before the term in the parenthesis, denote 
that the phenyl or heteroaryl portions thereof could be 
further substituted as noted per their de?nitions). 

[0135] A preferred compound aspect of the invention is 
the compound of formula I Wherein R1 is hydrogen, 
—CO2R12, —C(O)R12, —CH2OR13 or —CH2SR13; more 
preferred is hydrogen, —CO2R12, —CH2OR13 or 
—CH2SR13; yet more preferred is hydrogen, —CO2R12 or 
—CH2OR13 and R12 and R13 are hydrogen or loWer alkyl. 

[0136] Another preferred compound aspect of the inven 
tion is the compound of formula I wherein X0 is a 

NRIO 

[0137] moiety and 

[0138] is an aryl group, a monocyclic heteroaryl group; 
more preferably, X0 is 

NRIO 

[0139] and is in the meta position With respect to the 
position of attachment of the 
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[0140] moiety to the 

I 
I 

/ 

Z C N 

[0141] moiety. 

[0142] Another preferred compound aspect of the inven 
tion is the compound of formula I Wherein 

[0143] is aryl or a monocyclic heteroaryl group; and X0 is 
selected from the group consisting of, R4R5N—, (hydrox 
y)HN—, (alkoXy)HN—, R6O—, R4R5NCO—, 
R4R5NSO2—, R6CO—, halo, nitro 
R7(O)C(CH2)q—, and 

cyano, 

NRIO 

HZN 

[0144] more preferably X0 is 

NRlO 

[0145] Another preferred compound aspect of the inven 
tion is the compound of formula I Wherein 

[0146] is a bicyclic aZaheteroaryl group Which includes a 
?rst proXimal ring that is attached to the 
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I 
I 

I 

ZCN 

[0147] moiety and a ring distal to said ?rst ring; X0 is 
R4R5N—, (hydroXy)HN—, or (alkoXy)HN—, and X0 is in 
the alpha position to a nitrogen atom in said distal ring; for 
example, 

X0’ 2 E g 
[0148] may be represented by a formula selected from the 
group consting of 

Ar1 

X0 

(X 

N/ 
; Arl ; 

\ 

X0 

(X 

N/ 

; | | N\ 

l Ar1 , 

[0149] Wherein Ar1 is the proximal ring portion of the 
bicyclic heteroaryl group. 

[0150] Species according to the invention are selected 
from the folloWing: 

[0151] 3-{1-[4-(6-OXo-1 ,6-dihydropyridine-3-yl)-ben 
Zoyl]-1 ,2,3,6-tetrahydropyridin-4 yl}benZamidine; 

[0152] 3-{1-[4-(1 -OXypyridin-2-yl)-benZoyl]- 1,2,3, 
6etrahydropyridin-4 yl}benZamidine; 

[0153] 3-{1-[4-(1 -OXypyridin-4-yl)-benZoyl]- 1,2,3,6 
tetrahydropyridin-4-yl}benZamidine; 

[0154] 3-{1-[4-(6-OXo-1 ,6-dihydropyridine-3-yl)-ben 
Zoyl] -piperidin-4-yl}benZamidine; 

[0155] 3-{1-[4-(1 -OXypyridin-4 
din-4- yl}benZamidine; 

[0156] 3-{1-[4-(1 -OXypyridin-2-yl) -benZoyl]-piperi 
din-4-yl}benZamidine; 

[0157] 3-[-(4-Pyridine-2-yl-benZoyl)-1,2,3,6-tetrahy 
dropyridin-4-yl ]benZamidine; 

yl)-benZoyl]-piperi 





US 2002/0045613 A1 Apr. 18, 2002 

Scheme 1 
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[0202] As illustrated in Scheme 1, an optionally substi 
tuted halobenZonitrile I is treated with an alkyl lithium in an 
aprotic solvent at low temperature followed by a trialkylbo 
rate to give compound II. A suitably activated coupling 
partner, such as protected 4-tri?uoromethyl-sulfonyloXy-1, 
2,3,6-tetrahydropyridine, prepared by published methods, 
and compound II are dissolved in a polar solvent such as 
acetonitrile and treated with an aqueous base such as sodium 
carbonate and a palladium catalyst such as palladium tet 
rakistriphenylphosphine at elevated temperature (SO-100° 
C.) for about 0.5 to 2 hours. The protected 1,2,3,6-tetrahy 
dropyridinyl benZonitrile III so obtained can be processed in 
a number of ways to obtain compounds of the current 
invention. 

[0203] The nitrogen protecting group of compound III (i.e. 
P) can be removed as appropriate to obtain compound IV; 
for example if the nitrogen protecting group is a BOC group, 
III is treated with a mineral acid such as HCl in ethyl acetate 
to obtain IV as the HCl salt. This material can be reacted 
with an aryl carboXylic acid such as V in the presence of 
base and a suitable coupling reagent such as TBTU to obtain 
Compound VI. Compound VI may then be converted to the 

benZamidine VII by treatment with Pinner conditions (HCl/ 
ROH, wherein ROH can be methanol or ethanol) followed 
by ammonolysis in protic solvents such as methanol at 
ambient temperature to 65° C. 

[0204] Alternatively compound III wherein P is a BOC 
group can be treated under Pinner conditions followed by 
ammonolysis to yield compound IX directly. When P is an 
acid stable protecting group the protecting group may be 
removed in a separate step immediately following prepara 
tion of amidine VIII using methods described above. In 
either case compound IX is treated with enough base to 
generate the free amine and aryl carboXylic acid V and a 
coupling reagent such as TBTU to give compounds VII. 

[0205] Compounds of the invention such as XI can be 
obtained from the previously described intermediates IX by 
reduction of the double bond by any one of several reducing 
reagents such as palladium on carbon under a hydrogen gas 
atmosphere. Subsequent coupling with aryl carboXylic acid 
V as described above yields compounds XI. Alternatively 
compound VII may be reduced as a ?nal step to give 
compound XI. It will be apparent to those skilled in the art 
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that certain compounds of formula I can exhibit isomerism, 
for example geometrical isomerism, e.g., E or Z isomerism, 
and optical isomerism, e.g., R or S con?gurations. Geo 
metrical isomers include the cis and trans forms of com 
pounds of the invention having alkenyl moieties. Individual 
geometrical isomers and stereoisomers Within formula I, and 
their mixtures, are Within the scope of the invention. 

[0206] Such isomers can be separated from their mixtures, 
by the application or adaptation of knoWn methods, for 
example chromatographic techniques and recrystallization 
techniques, or they are separately prepared from the appro 
priate isomers of their intermediates, for example by the 
application or adaptation of methods described herein. 

[0207] In addition, as illustrated in Scheme 2, an option 
ally substituted-3-(4-bromophenyl)acrylic acid XII is con 
verted to a suitably activated acid anhydride intermediate, 
and treated With sodium aZide to give compound XIII. This 
material undergoes a thermally induced Curtius rearrange 
ment, and base catalyZed cycliZation to give isoquinolone 
XIV. Conversion of XIV to the chloride XV, and subsequent 
lithiation and treatment With trialkyl borate gives compound 

13 
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XVI. Asuitably activated coupling partner, such as protected 
4-tri?uorosulfonyloxy-1,2,3,6-tetrahydropyridine XVII and 
compound XVI are subjected to standard Suzuki coupling 
conditions to give the key intermediate XVIII. Compound 
XVIII can either be deprotected to give compound XIX, or 
can be subjected to ammonolysis conditions to give com 

pound XXI. Compound XIX can be reacted With an appro 

priate carboxylic acid derivative, pre-activated With a suit 
able coupling agent such as TBTU, to give compound XX. 
Ammonolysis of XX gives one potential ?nal product— 
compound XXIV. Compound XXIV can be carefully 
reduced With selective reduction conditions, such as H2 
/palladium on carbon, to give ?nal product XXV. Compound 
XXI (previously obtained from XVIII) can be deprotected to 
give compound XXII. Compound XXII can either be 
reduced as described above to give compound XXIII; or 
alternatively, coupled With the appropriate carboxylic acid to 
give ?nal product XXIV. Compound XXIII can be coupled 
With the appropriate carboxylic acid (again, as previously 
described) to give ?nal product XXV. 

Scheme 2 
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-continued 

I \ NH; \ NH; \ NH; 
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[0208] Compounds of Formula I, wherein Z is a nitrogen 
atom, can be prepared by the application or adaptation of 
knoWn methods, by Which is meant methods used heretofore 
or described in the literature, or by methods according to this 
invention herein. 

2-2 
F N 

X3 I \ _a, /I \ l, 
l X“ ‘k 
Xb/ / CN Xb/ / CN 
XXVI XXVII 

RYO RYO 
KN] KN] 

N N 

| \ | \ 
a/ a/ 

X 'K/ / CN X 'K/ / N 
Xb Xb 
XXVIII XXIX N 

[0209] X3, Xb =ring system substituent; R3=aryl, het 
eroaryl, alkyl, cycloalkyl, heterocyclyl. Reagents: a) pipera 
Zine, DMSO, 100° C.; b) R3CO2H, O—(7-AZabenZotriaZol 
1-yl)-N,N,N,N-tetramethyluronium heXa?uorophosphate 
(HAT U), Diisopropylethylamine (DIPEA), DMF; c) HCl(g), 
MeOH then NH3(g), MeOH. 

Scheme 3 

[0210] As illustrated in Scheme 3 above, an appropriately 
substituted ?uorobenZonitrile compound of formula XXVI 
can be treated With an optionally substituted piperaZine 

compound, in dimethylsulphoXide (20 ml) and heated at 
100° C. for 48 hours under an atmosphere of nitrogen, to 
afford a piperaZine intermediate compound of formula 
XXVII. The piperaZine intermediate compound of formula 
XXVII can then be isolated using knoWn puri?cation tech 
niques, for eXample, ?ash chromatography. 

[0211] The isolated piperaZine intermediate compound of 
formula XXVII is then reacted With a suitable carboXylic 
acid compound of formula R3COOH in anhydrous dimeth 
ylformamide, in the presence of HAT U and diisopropylethy 
lamine, at ambient temperature for 18 hours, to afford the 
desired amide intermediate compound of formula XXVIII. 

[0212] A methanolic solution of an amide intermediate 
compound of formula XXVIII is cooled to 0° C. and 
saturated With hydrogen chloride gas. The reaction vessel is 
sealed and alloWed to stand at 0° C. for 18 hours. The 
reaction miXture is concentrated to dryness under vacuum, 
redissolved in methanol (20 ml) and cooled to 0° C. The 
solution is saturated With ammonia gas and the vessel sealed 
before being alloWed to stand at 0° C. for 48 hours. The 
reaction miXture is then concentrated to dryness under 
vacuum and the desired compound XXIX is isolated by 
knoWn puri?cation techniques. 

[0213] The compounds of the present invention are useful 
in the form of the free base or acid or in the form of a 
pharmaceutically acceptable salt thereof. All forms are 
Within the scope of the invention. 

[0214] Where the compound of the present invention is 
substituted With a basic moiety, acid addition salts are 
formed and are simply a more convenient form for use; and 
in practice, use of the salt form inherently amounts to use of 
the free base form. The acids Which can be used to prepare 
the acid addition salts include preferably those Which pro 
duce, When combined With the free base, pharmaceutically 
acceptable salts, that is, salts Whose anions are non-toXic to 
the patient in pharmaceutical doses of the salts, so that the 
bene?cial inhibitory effects on Factor Xa inherent in the free 
base are not vitiated by side effects ascribable to the anions. 
Although pharmaceutically acceptable salts of said basic 
compounds are preferred, all acid addition salts are useful as 
sources of the free base form even if the particular salt, per 
se, is desired only as an intermediate product as, for 
eXample, When the salt is formed only for purposes of 
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puri?cation, and identi?cation, or When it is used as inter 
mediate in preparing a pharmaceutically acceptable salt by 
ion exchange procedures. Pharmaceutically acceptable salts 
Within the scope of the invention are those derived from the 
following acids: mineral acids such as hydrochloric acid, 
sulfuric acid, phosphoric acid and sulfamic acid; and organic 
acids such as acetic acid, citric acid, lactic acid, tartaric acid, 
malonic acid, methanesufonic acid, ethanesulfonic acid, 
benZenesulfonic acid, p-toluenesulfonic acid, cyclohexyl 
sulfamic acid, quinic acid, and the like. The corresponding 
acid addition salts comprise the folloWing: hydrohalides, 
e.g. hydrochloride and hydrobromide, sulfate, phosphate, 
nitrate, sulfamate, acetate, citrate, lactate, tartarate, mal 
onate, oxalate, salicylate, propionate, succinate, fumarate, 
maleate, methylene-bis-B-hydroxynaphthoates, gentisates, 
mesylates, isethionates and di-p-toluoyltartratesmethane 
sulfonate, ethanesulfonate, benZenesulfonate, p-toluene 
sulfonate, cyclohexylsulfamate and quinate, respectively. 

[0215] According to a further feature of the invention, acid 
addition salts of the compounds of this invention are pre 
pared by reaction of the free base With the appropriate acid, 
by the application or adaptation of knoWn methods. For 
example, the acid addition salts of the compounds of this 
invention are prepared either by dissolving the free base in 
aqueous or aqueous-alcohol solution or other suitable sol 
vents containing the appropriate acid and isolating the salt 
by evaporating the solution, or by reacting the free base and 
acid in an organic solvent, in Which case the salt separates 
directly or can be obtained by concentration of the solution. 

[0216] The acid addition salts of the compounds of this 
invention can be regenerated from the salts by the applica 
tion or adaptation of knoWn methods. For example, parent 
compounds of the invention can be regenerated from their 
acid addition salts by treatment With an alkali, e.g. aqueous 
sodium bicarbonate solution or aqueous ammonia solution. 

[0217] Where the compound of the invention is substituted 
With an acidic moiety, base addition salts may be formed and 
are simply a more convenient form for use; and in practice, 
use of the salt form inherently amounts to use of the free acid 
form. The bases Which can be used to prepare the base 
addition salts include preferably those Which produce, When 
combined With the free acid, pharmaceutically acceptable 
salts, that is, salts Whose cations are non-toxic to the animal 
organism in pharmaceutical doses of the salts, so that the 
bene?cial inhibitory effects on Factor Xa inherent in the free 
acid are not vitiated by side effects ascribable to the cations. 
Pharmaceutically acceptable salts, including for example 
alkali and alkaline earth metal salts, Within the scope of the 
invention are those derived from the folloWing bases: 
sodium hydride, sodium hydroxide, potassium hydroxide, 
calcium hydroxide, aluminum hydroxide, lithium hydrox 
ide, magnesium hydroxide, Zinc hydroxide, ammonia, eth 
ylenediamine, N-methyl-glucamine, lysine, arginine, omith 
ine, choline, N,N‘-dibenZylethylenediamine, 
chloroprocaine, diethanolamine, procaine, N-benZylphen 
ethylamine, diethylamine, piperaZine, tris(hydroxymethyl) 
aminomethane, tetramethylammonium hydroxide, and the 
like. 

[0218] Metal salts of compounds of the present invention 
may be obtained by contacting a hydride, hydroxide, car 
bonate or similar reactive compound of the chosen metal in 
an aqueous or organic solvent With the free acid form of the 
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compound. The aqueous solvent employed may be Water or 
it may be a mixture of Water With an organic solvent, 
preferably an alcohol such as methanol or ethanol, a ketone 
such as acetone, an aliphatic ether such as tetrahydrofuran, 
or an ester such as ethyl acetate. Such reactions are normally 
conducted at ambient temperature but they may, if desired, 
be conducted With heating. 

[0219] Amine salts of compounds of the present invention 
may be obtained by contacting an amine in an aqueous or 
organic solvent With the free acid form of the compound. 
Suitable aqueous solvents include Water and mixtures of 
Water With alcohols such as methanol or ethanol, ethers such 
as tetrahydrofuran, nitrites such as acetonitrile, or ketones 
such as acetone. Amino acid salts may be similarly prepared. 

[0220] The base addition salts of the compounds of this 
invention can be regenerated from the salts by the applica 
tion or adaptation of knoWn methods. For example, parent 
compounds of the invention can be regenerated from their 
base addition salts by treatment With an acid, eg hydro 
chloric acid. 

[0221] Pharmaceutically acceptable salts also include qua 
ternary loWer alkyl ammonium salts. The quaternary salts 
are prepared by the exhaustive alkylation of basic nitrogen 
atoms in compounds, including nonaromatic and aromatic 
basic nitrogen atoms, according to the invention, i.e., alky 
lating the non-bonded pair of electrons of the nitrogen 
moieties With an alkylating agent such as methylhalide, 
particularly methyl iodide, or dimethyl sulfate. Quarterna 
riZation results in the nitrogen moiety becoming positively 
charged and having a negative counter ion associated there 
With. 

[0222] As Will be self-evident to those skilled in the art, 
some of the compounds of this invention do not form stable 
salts. HoWever, acid addition salts are most likely to be 
formed by compounds of this invention having a nitrogen 
containing heteroaryl group and/or Wherein the compounds 
contain an amino group as a substituent. Preferable acid 
addition salts of the compounds of the invention are those 
Wherein there is not an acid labile group. 

[0223] As Well as being useful in themselves as active 
compounds, salts of compounds of the invention are useful 
for the purposes of puri?cation of the compounds, for 
example by exploitation of the solubility differences 
betWeen the salts and the parent compounds, side products 
and/or starting materials by techniques Well knoWn to those 
skilled in the art. 

[0224] The starting materials and intermediates are pre 
pared by the application or adaptation of knoWn methods, 
for example methods as described in the Reference 
Examples or their obvious chemical equivalents, or by 
methods according to this invention. 

[0225] The present invention is further exempli?ed but not 
limited by the folloWing illustrative examples Which illus 
trate the preparation of the compounds according to the 
invention. 

[0226] In the nuclear magnetic resonance spectra (NMR) 
the chemical shifts are expressed in ppm relative to tetram 
ethylsilane. Abbreviations have the folloWing signi?cance: 
s=singlet; d=doublet; t=triplet; m=multiplet; dd=doublet of 
doublets; ddd=doublet of doublets of doublets; dt=doublet of 
triplets, b=broad. 
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EXAMPLE 1 

[0227] 3-{1-[4-(6-Oxo-1,6-dihydropyridine-3-yl)-ben 
Zoyl]-1,2,3,6-tetrahydropyridin-4 yl}benZamidine tri?uoro 
acetate. 

[0228] A. 3-Cyanophenyl boronic acid 

[0229] 3-BromobenZonitrile (3.6 g, 20 mmol) in anhy 
drous THE (100 ml) is treated With triisopropyl borate (13 
ml, 56 mmol) followed by 1.6 M butyllithium in hexane (14 
ml, 22 mmol) over 15 min. at —78° C. The reaction is stirred 
at —78° C. for 45 min. then Warmed to room temperature 
over 60 min. The reaction mixture is poured into 40 ml 2 N 
HCl and the precipitated solid is collected. The ?lter cake is 
Washed With Water (3x) and methylene chloride (3x) to yield 
3-cyanophenyl boronic acid (2.3 g, 15.6 mmol). 1HNMR 
(CDCl3, 300 MHZ) 6 8.4 (br, 2H), 8.13 (s, 1H), 8.07 (d, 1H), 
7.85 (d, 1H), 7.55 (t, 1H). El MS M147. 

[0230] B. 3-(1,2,3,6-Tetrahydropyridine-4-yl)benZonitrile 

[0231] 3-Cyanophenyl boronic acid (3.0 g, 20.4 mmol) 
and 4-(tri?uoromethanesulfonyloxy)-3,6-dihydro-2H-pyri 
dine-1-carboxylic acid tert-butyl ester (7.0 g, 21.1 mmol) are 
dissolved in acetonitrile (100 ml) and 0.4 M aqueous sodium 
carbonate (100 ml). The solution is degassed and treated 
With palladium tetrakistriphenylphosphine (1.2 g, 1.04 
mmol) at 90° C. for 1 hour. The reaction is cooled, ?ltered 
and the ?ltrate is concentrated to an oil. The oil is extracted 
With methylene chloride (3x) and the solvent is removed 
under vacuum. The residue is chromatographed (15% ethyl 
acetate/hexane) to give the title compound as a White solid 
(6.0 g, 21.1 mmol). This material is treated With methylene 
chloride (100 ml) and 40% TEA/methylene chloride (100 
ml) at ambient temperature for 2 h. The solvents are 
removed under vacuum and the residue is chromatographed 
(NH4OH/MeOH/CH2Cl2, 1:5 :94) to give title compound as 
a broWn solid contaminated With inorganic salts (4.6 g).1H 
NMR (CDCl3, 300 MHZ) 6 7.87 (s, 1H), 7.80 (d, 1H), 7.70 
(d, 1H), 7.58 (t, 1H), 6,28 (m, 1H), 3.90 (m, 2H), 3.49 (t, 
2H), 2.83 (m, 2H). El MS M184. 

[0232] C. 3-{1-[4-(6-Methoxypyridin-3-yl)-benZoyl]-1,2, 
3,6-tetrahydropyridin-4 yl}benZonitrile 
[0233] 6-Methoxypyridin-3-ylbenZoic acid (0.7 g, 2.6 
mmol) is treated With triethyl amine (0.7 ml, 5 mmol) and 
TBTU (0.95 g, 3.0 mmol) in DMF (5 ml). 3-(1,2,3,6 
Tetrahydropyridin-4-yl)benZonitrile (0.9 g), prepared as 
above, is added to this suspension and the reaction mixture 
is heated to 35° C. With stirring for 1.5 h. Solvent is 
removed, the residue is dissolved in ethyl acetate, and the 
solution is Washed With IN HCl (2><5 ml). The precipitated 
solid, 3-{1-[4-(6-methoxypyridin-3-yl)-benZoyl]-1,2,3,6 
tetrahydropyridin-4 yl}benZonitrile, is collected (0.60 g); a 
second crop (0.15 g) is obtained by saturating the organic 
layer With HCl. 1H NMR (DMSO) 6 8.53 (s, 1H), 8.10 (d, 
1H), 7.90 (s, 1H), 7.75 (m, 4H), 4.30 (m, 3H), 6.95 (d, 1H), 
6.3 (br, 1H), 4.2 (br, 2H), 3.87 (s, 3H), 3.5 (br, 2H), 2.6 (br, 
2H). Ion spray MS M++1:396. 

[0234] D. 3-{1-[4-(6-Oxo-1,6-dihydropyridin-3-yl)-ben 
Zoyl]-1,2,3,6-tetrahydropyridin-4 yl}benZonitrile 
[0235] The combined solids from Part C (0.75 g, 1.7 
mmol) are treated With pyridine hydrochloride (2.0 g, 17 
mmol) and heated to 160° C. for 15 min. The reaction 
mixture is cooled and treated With ice Water; the resulting 
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White solid is collected and Washed repeatedly With Water 
and ethyl acetate. Vacuum drying yields the title compound 
as an off White solid (0.55 g, 1.4 mmol). Ion spray MS 
M++1:382. 

[0236] E 3-{1-[4-(6-Oxo-1,6-dihydropyridine-3-yl)-ben 
Zoyl]-1,2,3,6-tetrahydropyridin-4 yl}benZamidine tri?uoro 
acetate. 

[0237] 3-{1-[4-(6-Oxo-1,6-dihydropyridin-3-yl)-ben 
Zoyl]-1,2,3,6-tetrahydropyridin-4 yl}benZonitrile from 
repeat runs (1.5 g, 3.9 mmol) is dissolved in methanol (200 
ml), cooled in an ice bath and saturated With HCl gas. The 
reaction vessel is sealed and the solution is stirred overnight 
at ambient temperature. The solvents are removed under 
vacuum and the residue is re-dissolved in methanol. The 
solution is saturated With ammonia; the reaction vessel is 
sealed and stirred at ambient temperature overnight. The 
volatiles are removed and the residue is treated With 0.1% 
aqueous TFA/acetonitrile/methanol. The precipitated solid is 
removed and the ?ltrate is subjected to reverse phase HPLC 
puri?cation. LyophiliZation of the fractions containing prod 
uct yield the title compound as an amorphous solid (0.35 g, 
0.68 mmol). 1H NMR (DMSO) 6 11.9 (br, 1H), 9.30 (s, 2H), 
9.12 (s, 2H), 7.8 (m, 4H), 7.7 (m, 4H), 7.47 (d, 2H), 6.42 (d, 
1H), 6.3 (br, 1H), 4.2 (br, 2H), 3.7 (br, 2H), 2.6 (br, 2H). Ion 
spray MS M++1:399. 

EXAMPLE 2 

[0238] 3-{1-[4-(1-Oxypyridin-2-yl)-benZoyl]-1,2,3,6-tet 
rahydropyridin-4 yl}benZamidine tri?uoroacetate. 

[0239] 3-(1,2,3,6-Tetrahydropyridin-4-yl)benZamidine 
dihydrochloride (0.028 g, 0.10 mmol) is added to a solution 
of 4-(1-oxypyridin-2-yl)-benZoic acid (0.027 g, 0.10 mmol), 
triethyl amine (0.045 ml, 0.33 mmol) and TBTU (0.035 g, 
0.11 mmol) in DMF (1 ml). The reaction mixture is stirred 
at ambient temperature for 2 h and the solvent is removed 
With a stream of nitrogen. The residue is puri?ed by reverse 
phase HPLC to give the title compound as an amorphous 
solid (0.023 g, 0.037 mmol). 1H NMR (DMSO) 6 9.30 (s, 
2H), 9.0 (s, 2H), 8.36 (m, 1H), 7.93 (d, 2H), 7.8 (m, 2H), 
7.68 (m, 2H), 7.6 (m, 2H), 7.42 (m, 2H), 6.3 (br, 1H), 4.2 (br, 
2H), 3.7 (br, 2H), 2.6 (br, 2H). Ion spray MS M++1:399. 

EXAMPLE 3 

[0240] 3-{1-[4-(1-Oxypyridin-4-yl)-benZoyl]-1,2,3,6-tet 
rahydropyridin-4-yl}benZamidine tri?uoroacetate. 

[0241] The title compound (0.013 g, 0.021 mmol) is 
prepared as described in Example 2 using 4-(1-Oxy-pyridin 
4-yl)-benZoic acid (0.027 g, 0.10 mmol). 1H NMR (DMSO) 
6 9.32 (s, 2H), 8.98 (s, 2H), 8.39 (d, 2H), 7.5-7.9 (m, 10H), 
6.3 (br, 1H), 4.2 (br, 2H), 3.7 (br, 2H), 2.6 (br, 2H). Ion spray 
MS M++1:399. 

EXAMPLE 4 

[0242] 3-{ 1 -[4-(6-Oxo- 1,6-dihydropyridin-3-yl)-ben 
Zoyl]-piperidin-4-yl}benZamidine tri?uoroacetate. 

[0243] A. 4-(3-Cyanophenyl)-3,6-dihydro-2H-pyridin-1 
carboxylic acid tert-butyl ester 
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[0244] 3-Cyanophenyl boronic acid (1.8 g, 12.2 mmol) 
and 4-(tri?uoromethanesulfonyloxy)-3,6-dihydro-2H-pyri 
dine-1-carboxylic acid tert-butyl ester (5.0g, 15.2 mmol;) 
are dissolved in acetonitrile (60 ml) and 0.4 M aqueous 
sodium carbonate (60 ml). The solution is degassed and 
treated With palladium tetrakistriphenyl phosphine (0.81 g, 
0.7 mmol) at 90° C. for 1 hour. The reaction is cooled, 
?ltered Warmed and the ?ltrate is concentrated to an oil. The 
oil is extracted With methylene chloride (3x) and the solvent 
is removed under vacuum. The residue is chromatographed 

(15% ethyl acetate/hexane) to give the title compound as a 
White solid (2.7 g, 9.5 mmol). 1H NMR (CDCl3, 300 MHZ) 
6 7.63 (s, 1H), 7.55 (m, 2H), 7.44 (t, 1H), 6.10 (br, 1H), 4.09 
(m, 2H), 3.63 (t, 2H), 2.50 (br, 2H). EI MS M++1:285. 

[0245] B. 3-(1,2,3,6-Tetrahydropyridin-4-yl)benZamidine 
dihydrochloride. 

[0246] 4-(3-Cyanophenyl)-3,6-dihydro-2H-pyridine-1 
carboxylic acid tert-butyl ester (3.4 g, 12.0 mmol) is dis 
solved in anhydrous methanol (300 ml), cooled in an ice 
bath and saturated With a stream of HCl gas. The reaction 
vessel is sealed and the solution is stirred overnight at 
ambient temperature. The solvent is removed and the residue 
is re-dissolved in methanol (300 ml). The resulting solution 
is saturated With ammonia gas, the vessel is sealed and 
stiffed overnight at room temperature. The solvent is 
removed in vacuo and the residue is dissolved in dilute 

aqueous HCl and puri?ed by reverse phase HPLC (aceto 
nitile/HZO, 2:98). Fractions containing product are lyo 
philiZed to yield the title compound as a White solid (1.7 g, 
6.2 mmol). 1H NMR (DMSO) 6 9.48 (s, 2H), 9.38 (s, 2H), 
9.15 (s, 2H), 7.90 (s, 1H), 7.80 (d, 1H), 7.73 (d, 1H), 7.58 
(t, 1H), 6.39 (s, 1H), 3.76 (br, 2H), 3.3 (br, 2H), 1.9 (m, 4H). 
EI MS M+:201. 

[0247] C. 3-Piperidin-4-ylbenZamidine dihydrochloride. 

[0248] 3-(1,2,3,6-Tetrahydropyridin-4-yl)benZamidine 
dihydrochloride (1.0 g, 5.0 mmol) is dissolved in methanol 
(50 ml) treated With 5% Pd on carbon and stirred overnight 
under an atmosphere of hydrogen gas. The reaction mixture 
is ?ltered; the ?ltrate is concentrated to give 3-piperidin 
4ylbenZamidine dihydrochloride as a White foam (1.30 g, 
4.7 mmol). 1H NMR (DMSO) 6 9.40 (s, 2H), 9.2 (br, 4H), 
7.67 (br, 2H), 7.56 (br, 2H), 3.4 (br, 2H), 3.0 (m, 3H), 2.7 (br, 
4H). Ion spray MS M3O+1:204. 

[0249] D. 3-{1-[4-(6-Oxo-1,6-dihydropyridine-3-yl)-ben 
Zoyl]-piperidin-4-yl}benZamidine tri?uoroacetate. 

[0250] 1-[4-(6-Oxo-1,6-dihydropyridin-3-yl)-benZoic 
acid (0.86 g, 4.0 mmol) is suspended in DMF (8 ml), treated 
With TBTU (1.4 g, 4.4 mmol), triethylamine (1.7 ml, 12 
mmol) and 3-piperidinylbenZamidine dihydrochloride (1.1 
g, 4.0 mmol). The reaction mixture is heated to 35° C. for 2 
h. The solvent is removed and the residue is subjected to 
reverse phase HPLC puri?cation to yield the title compound 
as an amorphous solid (1.3 g, 2.5 mmol). 1H NMR (DMSO) 
6 11.8 (br, 1H), 9.30 (s, 2H), 9.12 (s, 2H), 7.9-7.4(m, 10), 
6.47 (d, 1H), 4.6 (br, 1H), 3.7 (br, 1H), 3.2 (br, 1H), 2.9 (m, 
2H), 1.75 (m, 4H). Ion spray MS M++1:401. 
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EXAMPLE 5 

[0251] 3-{1-[4-(1-Oxypyridin-4-yl)-benZoyl]-piperidin-4 
yl}benZamidine ditri?uoroacetate 

[0252] 3-Piperidin-4-ylbenZamidine dihydrochloride 
(0.028 g, 0.10 mmol) is added to a solution of 4-(1 
oxypyridin-4-yl)benZoic acid (0.027 g, 0.10 mmol), triethyl 
amine (0.045 ml, 0.33 mmol) and TBTU (0.035 g, 0.11 
mmol) in DMF (1 ml). The reaction mixture is stirred at 
ambient temperature for 2 h and the solvent is removed With 
a stream of nitrogen. The residue is puri?ed by reverse phase 
HPLC to give the title compound as an amorphous solid 
(0.012 g, 0.019 mmol). 1H NMR (DMSO) 6 9.27 (s, 2H), 
8.95 (s, 2H), 8.27 (d, 2H), 7.88-7.50 (m, 10H), 4.6 (br, 1H), 
3.7 (br, 1H), 3.2 (br, 1H), 2.9 (m, 2H), 1.75 (m, 4H). Ion 
spray MS M++1:401. 

EXAMPLE 6 

[0253] 3-{1-[4-(1-Oxypyridin-2-yl)-benZoyl]-piperidin-4 
yl}benZamidine ditri?uoroacetate 

[0254] The title compound (0.028 g, 0.045 mmol) is 
prepared as described in example 5 using 4-(1-oxypyridin 
2-yl)-benZoic acid (0.027 g, 0.10 mmol). 1H NMR (DMSO) 
6 9.27 (s, 2H), 8.95 (s, 2H), 8.35 (m, 1H), 7.88 (d, 2H), 
7.70-7.40 (m, 9H), 4.6 (br, 1H), 3.7 (br, 1H), 3.2 (br, 1H), 2.9 
(m, 2H), 1.75 (m, 4H). Ion spray MS M’+1:401. 

EXAMPLE 7 

[0255] 3-[1-(4-Pyridin-2-yl-benZoyl)-1,2,3,6-tetrahydro 
pyridin-4-yl]benZamidine tri?uoroacetate. 

[0256] 4-Pyridin-2-yl-benZoic acid (0.012 g, 0.05 mmol) 
is treated in succession With a freshly prepared solution of 
0.25 M TBTU in DMF (0.20 ml, 0.10 mmol), triethyl amine 
(0.015 ml, 0.10 mmol), and a slurry of 3-(1,2,3,6-tetrahy 
dropyridin-4-yl)benZamidine dihydrochloride (0.011 g, 0.04 
mmol) and triethylamine (0.015 ml, 0.10 mmol) in DMF 
(0.2 ml). The reaction mixture is stirred at 35° C. for 1.5 h 
and the solvent is removed With a stream of nitrogen. The 
residue is puri?ed by reverse phase HPLC to give the title 
compound as an amorphous solid (0.007 g, 0.012 mmol). 1H 
NMR (DMSO) 6 9.30 (s, 2H), 8.90 (s, 2H), 8.70 (d, 1H), 
8.13 (d, 2H), 8.02 (d, 1H), 7.95-7.53 (m, 9H), 7.42 (m, 1H), 
6.3 (br, 1H), 4.2 (br, 2H), 3.7 (br, 2H), 2.6 (br, 2H). Ion spray 
MS M++1:383. 

[0257] In a like manner, by the method described in 
EXAMPLE 7, the compounds of EXAMPLES 8 to 23 are 
prepared: 

EXAMPLE 8 

[0258] 3-[1-(4-Pyridin-3-yl-benZoyl)-1,2,3,6-tetrahydro 
pyridin-4-yl]benZamidine ditri?uoroacetate. 

[0259] The title compound is prepared from 3-(1,2,3,6 
tetrahydropyridin-4-yl)benZamidine dihydrochloride and 
4-pyridin-3-yl-benZoic acid. 1H NMR (DMSO) 6 9.30 (s, 
2H), 8.90 (d, 3H), 8.52 (d, 1H), 8.18 (d, 1H), 7.85-7.52 (m, 
9H), 6.3 (br, 1H), 4.2 (br, 2H), 3.7 (br, 2H), 2.6 (br, 2H). Ion 
spray MS M++1:383. 
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EXAMPLE 20 

[0282] 3-{ 1 -[4-(6-MethoXypyridaZin-3-yl)benZoyl]- 1 ,2,3, 
6-tetrahydropyridin-4-yl]-benZamidine tri?uoro acetate. 

[0283] The title compound is prepared from 3-(1,2,3,6 
tetrahydropyridin-4-yl)benZamidine dihydrochloride and 
4-(6-methoXypyridaZin-3-yl)benZoic acid. 1H NMR 
(DMSO) 6 9.30 (s, 2H), 8.90 (s, 2H), 8.22 (d, 1H), 8.17 (d, 
2H), 7.85-7.52 (m, 6H), 7.32 (d, 1H), 6.3 (br, 1H), 4.2 (br, 
2H), 4.07 (s, 3H), 3.7 (br, 2H), 2.6 (br, 2H). Ion spray MS 
M++1:414. 

EXAMPLE 21 

[0284] 3-{1-[4-(6-oX0-1,6 
Zoyl]-1,2,3,6-tetrahydropyridin-4-yl]-benZamidine 
roacetate. 

dihydropyridaZin-3-yl)ben 
tri?uo 

[0285] The title compound is prepared from 3-(1,2,3,6 
tetrahydropyridin-4-yl)benZamidine dihydrochloride and 
4-(6-oXo-1,6-dihydropyridaZin-3-yl)benZoic acid. 1H NMR 
(DMSO) 6 13.3 (br, 1H), 9.30 (s, 2H), 8.88 (s, 2H), 8.04 (s, 
1H), 7.95-7.52 (m, 8H), 7.00 (d, 1H), 6.3 (br, 1H), 4.2 (br, 
2H), 3.7 (br, 2H), 2.6 (br, 2H). Ion spray MS M++1:400. 

EXAMPLE 22 

[0286] 3-{ 1 -[4-(2-Aminopyrimidin-5 -yl)benZoyl]- 1 ,2,3, 
6-tetrahydropyridin-4-yl]-benZamidine tri?uoroacetate. 

[0287] The title compound is prepared from 3-(1,2,3,6 
tetrahydropyridin-4-yl)benZamidine dihydrochloride and 
4-(2-aminopyrimidin-5-yl)benZoic acid. 1H NMR (DMSO) 
6 9.30 (s, 2H), 8.90 (s, 2H), 8.60 (s, 2H), 7.85-7.50 (m, 8H), 
6.85 (br, 2H), 6.3 (br, 1H), 4.2 (br, 2H), 3.7 (br, 2H), 2.6 (br, 
2H). Ion spray MS M++1:399. 

EXAMPLE 23 

[0288] 3-{1-[4-(6-MethoXypyridin-3-yl)benZoyl]- 1,2,3, 
6-tetrahydropyridin-4-yl]-benZamidine tri?uoroacetate. 

[0289] The title compound is prepared from 3-(1,2,3,6 
tetrahydropyridin-4-yl)benZamidine dihydrochloride and 
4-(6-methoXypyridin-3-yl)benZoic acid. 1H NMR (DMSO) 
6 9.30 (s, 2H), 8.90 (s, 2H), 8.53 (d, 1H), 8.05 (dd, 1H), 
7.82-7.52 (m, 8H), 6.90 (d, 1H), 6.3 (br, 1H), 4.2 (br, 2H), 
3.88 (s, 3H), 3.7 (br, 2H), 2.6 (br, 2H). Ion spray MS 
M++1:413. 

EXAMPLE 24 

[0290] 3-[1 -(4-(Pyrimidin-5 -ylbenZoyl)-1 ,2,3,6-tetrahy 
dropyridin-4-yl]-benZamidine tri?uoroacetate. 

[0291] 4-Pyrimidin-5-ylbenZoic acid (0.012 g, 0.08 mmol) 
is treated With triethyl amine (0.030 ml, 0.22 mmol), TBTU 
(0,018 g, mmol), and 3-(1,2,3,6-tetrahydropyridin-4-yl)ben 
Zamidine dihydrochloride (0.022 g, 0.08 mmol) in DMF as 
described in EXAMPLE 5. Standard puri?cation yields the 
title compound. 6 9.30 (s, 2H), 9.21 (s, 1H), 9.18 (s, 2H), 
8.98 (s, 2H), 7.90-7.53 (m, 8H), 6.3 (br, 1H), 4.2 (br, 2H), 
3.7 (br, 2H), 2.6 (br, 2H). Ion spray MS M++1:384. 
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EXAMPLE 25 

[0292] 3-[1-(4-Pyridin-2-ylbenZoyl)-piperidin-4-yl]ben 
Zamidine ditri?uoroacetate 

[0293] A. 3-(1,2,3,6-Tetrahydropyridin-4-yl)benZamidine 
ditri?uoroacetate. 

[0294] 4-(3-Cyanophenyl)-3,6-dihydro-2H-pyridine-1 
carboXylic acid tert-butyl ester (2.2 g, mmol) is treated as 
described in EXAMPLE 4, Part B. Reverse phase HPLC 
puri?cation (5 to 40% acetonitrile in 0.1% aqueous tri?uo 
roacetic acid) yields the title compound as a White solid (1.4 
g, 2.6 mmol). EI MS M+:201 

[0295] B. 3-Piperidin-4-ylbenZamidine ditri?uoroacetate. 

[0296] 3-(1,2,3,6-Tetrahydropyridin-4-yl)benZamidine 
ditri?uoroacetate (0.44 g, 1.02 mmol) is treated as described 
in EXAMPLE 2, Part D to give the title compound as a White 
solid. (0.44 g, 1.02 mmol). 1H NMR (DMSO) 6 9.30 (s, 2H), 
9.02 (s, 2H), 8.80 (br, 1H), 8.60 (br, 1H), 7.70-7.53 (m, 4H), 
3.37 (br, 1H), 2.95 (m, 4H), 1.90 (m, 4H). Ion spray MS 
M++1:204. 

[0297] C. 3-[1-(4-Pyridin-2-ylbenZoyl)-piperidin-4-yl] 
benZamidine ditri?uoroacetate 

[0298] 4-Pyridin-2-yl-benZoic acid (0.012 g, 0.05 mmol) 
is treated in succession With TBTU (0.017g, 0.05 mmol), 
DMF (0.4 ml), triethylamine (0.030 ml, 0.20 mmol) and 
3-piperidin-4-ylbenZamidine ditri?uoroacetate (0.022 g, 
0.05 mmol). The reaction mixture is stirred at 35° C. for 1 
h and the solvent is removed With a stream of nitrogen. The 
residue is puri?ed by reverse phase HPLC to give the title 
compound as an amorphous White solid (0.007 g, 0.011 
mmol). 1H NMR (DMSO) 6 9.25 (s, 2H), 8.87 (s, 2H), 8.68 
(d, 1H), 8.15 (d, 2H), 8.00 (d, 1H), 7.90-7.50 (m, 7H), 7.35 
(m, 1H), 4.6 (br, 1H), 3.7 (br, 1H), 3.2 (br, 1H), 2.9 (m, 2H), 
1.75 (m, 4H). Ion spray MS M++1:385. 

[0299] In a like manner, by the method described in 
EXAMPLE 25, the compounds of EXAMPLES 26 to 30 are 
prepared: 

EXAMPLE 26 

[0300] 3-[1-(4-Pyridin-3-ylbenZoyl)-piperidin-4-yl]ben 
Zamidine ditri?uoroacetate 

[0301] The title compound is prepared from 3-piperidin 
4-ylbenZamidine ditri?uoroacetate and 4-pyridine-3-yl-ben 
Zoic acid. 1H NMR (DMSO) 6 9.24 (s, 2H), 8.90 (m, 3H), 
8.60 (d, 1H), 8.20 (dd, 1H), 7.80-7.48 (m, 9H), 4.6 (br, 1H), 
3.7 (br, 1H), 3.2 (br, 1H), 2.9 (m, 2H), 1.75 (m, 4H). Ion 
spray MS M++1:385. 

EXAMPLE 27 

[0302] 3-[1-(4-Pyridin-4-ylbenZoyl)-piperidin-4-yl]ben 
Zamidine ditri?uoroacetate 

[0303] The title compound is prepared from 3-piperidin 
4-ylbenZamidine ditri?uoroacetate and 4-pyridine-4-yl-ben 
Zoic acid. 1H NMR (DMSO) 6 9.24 (s, 2H), 8.90 (s, 2H), 
8.70 (d, 2H), 7.90-7.52 (m, 1H), 4.6 (br, 1H), 3.7 (br, 1H), 
3.2 (br, 1H), 2.9 (m, 2H), 1.75 (m, 4H). Ion spray MS 
M++1:385. 








































































